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The Fourteenth 


Annual Meeting 


of the Society 


ROM the viewpoints of the importance of the ques- 
tions discussed, attendance, enthusiasm and 
value, the Fourteenth Annual Meeting in New 

York, Feb. 5 and 6, was, it is generally agreed, the best 
the Society has ever held. As was to be expected, the 
fuel situation and the problems of aeronautics received 
considerable attention at the meeting, special sessions on 
both subjects being arranged through the cooperation 
of Government departments. President Kettering’s ad- 
dress on the more efficient utilization of internal-com- 
bustion engine fuel was of the greatest value and held 
the members spellbound. The standard military truck, 
tanks and various types of automotive ordnance appar- 
atus were also featured. Some of the papers and ad- 
dresses appear elsewhere in this ‘issue, while others 
which are being revised by the authors will be printed in 
a subsequent issue. 

The business session was called to order on Wednes- 
day morning, Feb. 5, by President C. F. Kettering. 

President Kettering appointed H. L. Pope, E. W. 
Weaver and Joseph Schaeffers to act as tellers to count 
the ballots cast for officers of the Society. 

A report was next presented by the Standards Com- 
mittee on the matters approved at the committee meet- 
ing held the previous day. This covered reports on stand- 
ards and recommended practices prepared by the Ball 
and Roller Bearings, Chain, Electrical Equipment, En- 
gine, Miscellaneous, Springs, and Tire and Rim Divisions 
which were approved for submission by letter ballot to 
the membership at large. 

General Manager Clarkson made a brief report on the 
membership of the Society, which shows the increase of 
the number of active members from 3218 on Jan. 1, 
1918, to 3866 on Jan. 1, 1919. 

The ballots cast by the members of the Society for offi- 
cers were counted during the Annual Meeting. The 
list of officers elected follows: 

President (to serve one year), C. M. Manly, 484. 
First Vice-president (to serve one year), B. B. Bach- 

man, 485. 

Second Vice-president, representing motor-car engineer- 

ing (to serve for one year), E. H. Belden, 485. 

Second Vice-president, representing aviation engineering 

(to serve for one year), E. A. Sperry, 478. 

Second Vice-president, representing tractor engineering 

(to serve for_one year), T. B. Funk, 483. 

Second Vice-president, representing marine engineering 

(to serve for one year), John J. Amory, 482. 


Second Vice-president, representing stationary internal- 
combustion engineering (to serve for one year), L. S. 
Keilholtz, 480. 

Members of the Council (to serve for two years): E. A. 
DeWaters, 485; David Fergusson, 484, and E. A. John- 
ston, 484 (to serve for one year), C. S. Crawford, 
485, and J. V. Whitbeck, 484. 

Treasurer (to serve for one year), C. B. Whittelsey, 486. 
The professional papers presented at the Wednesday 

morning session included one by Lieut.-Col. Herbert W. 

Alden, who has been in practical charge of Army tank 

engineering matters since the Government entered the 

war, outlining briefly the history of the tank and de- 
scribing some of the engineering features of the types 
developed in this country. Other papers presented at 
this session were by Edward R. Hewitt dealing with 

“The Principles of Design of the Wheeled Farm Tractor,” 

and by George M. Crouch relating to “The Performance 

of Marine Automotive Equipment ‘n the War,” with 
particular reference to the submarine chasers. 

At the opening of the Wednesday afternoon session 
President-elect Manly spoke a few words of appreciation 
of the honor which the Society had conferred on him. 
The year 1918, he stated, was undoubtedly the greatest 
year in the history of the Society, and he pointed out 
that the biggest asset the Society has is the wonderful 
spirit of cooperation that exists among its members. He 
emphasized the fact that in spite of the excellent work 
accomplished in 1918, even better things could be ex- 
pected during the present year if the members would 
cooperate as freely as they had in the past. 

A symposium on the probable effect of aeronautic ex- 
perience on automobile practice was the first subject 
to be discussed at this session. This consisted of three 
papers prepared by Henry M. Crane, Howard Marmon 
and O. E. Hunt. “High-Speed High-Efficiency Engines” 
were discussed by D. McCall White; “The Story of the 
United States Standard Truck” was told by J. G. Utz, 
and this paper was supplemented by some remarks by 
Lieut.-Col. Edward Orton, Jr., on the work and policy 
»f the Motor Transport Corps. 

At the Fuel Session on Thursday morning, which was 
arranged at the request of Dr. Joseph E. Pogue of the 
3ureau of Oil Conservation, U. S. Fuel Administration, 
several papers dealing with the subject of Conservation 
of Fuel were presented. These covered all phases of the 
problem from the sources of supply and methods of re- 
fining to the best way to improve the utilization of fuel 
by internal-combustion engines. 
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Aeronautic subjects were considered at the final pro- 
fessional session, which was held on Thursday afternoon. 
A feature ef this session was the presentation of four 
papers prepared by engineers of the Navy Department 
who had immediate charge of portions of the naval air- 
craft program. In addition to these a paper on “The 
Liberty Aircraft Engine’ was presented by Jesse G. 
Vincent. Other papers dealing with the use of aircraft 
over land and water were given, including one on “Mak- 
ing the Airplane a Utility,” by Grover C. Loening, which 
dealt with the commercial possibilities of the use of 
high-speed planes. The factors involved in the design of 
aircraft were discussed in a paper by Alexander Klemin 
entitled “Experimental Aeronautical Engineering.” The 
concluding paper of the session was on “Forest Products 
for Aircraft Use,” by Clyde H. Teesdale of the Forest 
Products Laboratory. This dealt with the research and 
development work of the laboratory in connection with 


the finding of suitable materia? for American aircraft 
manufacturers. 


TREASURER’S REpPoRT 

Treasurer C. B. Whittelsey submitted a financial re 
port for the fiscal year ended Sept. 30, 1918, which 
showed assets amounting to $79,008.92, approximately 
$14,000 of which was cash and $48,000 invested funds, 
the remainder of the assets being composed of accounts 
receivable and inventories. These assets exceeded those 
of the previous fiscal year by $19,334.48, cash and in- 
vestment being increased by $13,152.81, and inventory 
and accounts receivable by $6,181.67. The profit and loss 
account for the last fiscal year showed income amount- 
ing to $155,627.69. The operative cost was $140,621.26, 
leaving a net profit of $15,006.43 for the year. 


SoctaL FEATURES 
The social side of the meeting was not overlooked. A 
reception to the retiring and incoming officers of the 
Society was held on Wednesday evening at the Hotel 
Astor. A short illustrated address by Col. W. A. Sishop 


of the Canadian Air Service preceded the reception, 
which was followed by dancing. 

The following night the Victory Dinner was held at 
the Hotel Astor, at which over 1200 members and guests 
were present. The Hon. Job. E. Hedges, who was intro- 
duced by President Kettering, was toastmaster, and 
speeches were made by Alfred Reeves, general manager, 
National Automobile Chamber of Commerce; Charles M. 
Manly, President-elect of the Society; John N. Willys :nd 
George H. Houston. These addresses are printed sub- 
stantially in full elsewhere in THE JOURNAL. 


After the dinner the members and their guests went 
to the Midnight Whirl at the Century Grove. 


The Meetings Committee, composed of David Bee- 
croft, chairman; C. F. Scott, acting chairman; Herbert 
Chase, F. E. Moskovics and F. E. Place, had general 
charge of the meeting, assisted by a number of commit- 
tees specially appointed for the Annual Meeting. These 
included the following: 


Committee for the Reception of Speakers—F. E. Mos- 
kovics, chairman; A. L. Clayden, G. W. Dunham, 
H. L. Pope, H. M. Swetland and K. W. Zimmer- 
schied. 


General Committee on Reception and Acquaintance- 
N. B. Pope, chairman; Norman Bell, R. A. Branni- 
gan, S. N. Castle, W. L. Colt, F. M. Dampman, O. 
L. Formigle, F. S. Gassaway, Hugo C. Gibson, 
Joseph Husson, W. E. Kemp, Wm. P. Kennedy, Dr. 
H. C. McBrair, R. M. Owen, A. J. Poole, F. E. 
Queeney, W. I. Ralph, C. E. Reddig, Alfred Reeves, 
H. C. Steinau, H. A. Tarantous, Harry Tipper and 
Joseph Tracy. 

Midnight Whirl Committee—G. D. Wardrop, chairman; 
Norman Bell, W. J. Hart, H. M. Martin and A. M. 
Wolf. 


Entertainment Committee—E. Favary, chairman; Hugo 
C. Gibson, H. W. Slauson, A. F. Wagner and C. J 
Welch. 


Luncheon Committee—Charles F. Chapman, chairman; 
T. H. Marburg, C. H. Tavener and H. W. Uhl. 





RECENT COUNCIL MEETINGS 


T the meeting of the Council held Jan. 23, 1919, in 

New York City, Vice-presidents Houston and Funk, 
Past-president Dunham and Councilors Manly, Bachman 
and Whitbeck were present. The final plans for the An- 
nual Meeting were outlined and approved and report made 
on the holding of a Society meeting at Chicago on Jan. 
30, a Motor Truck Meeting at New York City on Feb. 
10, a Tractor Meeeting at Kansas City during the Tractor 
Show week, beginning Feb. 24, and an Aeronautic Meet- 
ing at New York City on March 7 during the Aeronautic 
Show. 

The Membership Committee reported that the total 
membership of the Society on Jan. 1, 1919, including 
affiliate member representatives and enrolled students but 
not Section associates, was 3866 and that 958 appli- 
cations had been received in the calendar year and 989 
applicants had qualified. The issuing of an identification 
card bearing an outline of the Society’s pin and signed 
by the Treasurer was approved. It was also voted to 
permit service and foreign members to wear the blue 
pin worn by members of the Society. Individual mem- 
bership applications to the number of 140 were approved, 


together with 2 for affiliate membership. 
transfers of membership were made: 

Associate to Member Grade—R. H. Campbell. 

Member to Foreign Member—K. Fujita and Joseph 
A. Mackle. 

Junior to Member Grade—E. R. Ritter. 

The resignations of the following members were ac- 
cepted: R. A. Bachman, F. A. Law and John B. Peddle; 
as were also those of the following associates: H. W. 
Griffith, R. W. Reed and C. E. Wade. An application 
from Rene M. Petard for Life Membership in the So- 
ciety was received and approved. 


The following 


The following changes in affiliate member represen- 
tation were made: the Boening Airplane Co. withdrew 
the name of J. W. Miller from its list of representatives 
and added those of C. L. Egtvedt and E. V. Johnson, 
and the Minneapolis Steel & Machinery Co. withdrew 
the name of George L. Gillette. 

It was reported that Part I of the 1918 Transactions 
would be ready for distribution during March. 

The following subjects were assigned to Divisions of 
the Standards Committee: 
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RECENT COUNCIL MEETINGS 


ELECTRICAL EQUIPMENT DIVISION 
Impulse Starter Couplings 
Rating of Storage Batteries 

Equipment 

IRON AND STEEL DIVISION 
Spring Steel Specifications 

MISCELLANEOUS DIVISION 
Brake Shaft Bushings 
Exhaust Heater Connecting Flange 

SPRINGS DIVISION 
Brinell Transverse Bend Test 
Method of Greasing and Oiling Spring Bolts 
Spring Bolts for Commercial Cars 
Spring Bolts for Passenger Cars and Spring Pins for 

Commercial Cars 
Test of Commercial Spring Steel 

TIRE AND RIM DIVISION 
Base Bands for Industrial Truck Tires 
Amendments to Sections Bl, B2, B16, B19, B22, B32 

and B35 of the By-Laws and R4 of the Rules, proposed at 

a previous meeting of the Council were approved. [The 

By-Laws and Rules in question, as amended, are printed 

on another page | 


for Farm Lighting 


MeerinGe or Fespruary 4 


At the meeting of the Council held in New York City 
Feb. 4, 1919, Vice-presidents Beecroft and Hinkley, 
Past-president Dunham, Councilors Bachman, Crawford 
and Whitbeck and Treasurer Whittlesey were present. 
The report of the auditor covering the audit of the ac- 
counts of the Society for the fiscal year ended Sept. 30, 
1918, was read by Treasurer Whittlesey, who also sub- 
mitted verified balance sheet and profit and loss account. 
The plans for the Annual Tractor and Aeronautic meet- 
ings were discussed. Individual membership applica- 
tions to the number of 70 and 7 applications for affiliate 
membership were approved. The following transfers of 
memberships were made: 

Associate to Member Grade—Joseph F. Goffin, W. E. 
Day, Jr., Herbert M. Smith. 

Member to Foreign Member—Richard Coulson. 

Junior to Member Grade—G. Edward Barnhart, Aus- 
tin Weld Deyo, Herman Hollerith and R. B. Mudge. 

The reports of the following Divisions of the Standards 
Committee submitted at the general meeting of that 
Committee, Feb. 4, were approved: Ball and Rolling 
Bearings, Chain, Electrical Equipment and Miscellane- 
ous. The report of the Engine Division was approved 
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for truck practice only, and that of the Iron and Steel 
Division was referred back to the Division in accordance 
with the recommendations of the Standards Committee, 
the Council suggesting the advisability of indicating 
desirable differences in practice for open-hearth and elec- 
trie steel castings. The report of the Springs Division 
as amended by the Standards Committee was approved 
except as to the item referring to grinding or finish of 
spring leaves, which was referred back to the Division 
for further consideration. The recommendations of 
the Tire and Rim Division pertaining to solid tire 
and wheel sizes were referred back to the Division, pend- 
ing a further report from the National Automobile 
Chamber of Commerce. The question of wood spokes 
was referred back to the Division with the suggestion 
that unnecessary details be eliminated and the recom- 
mendations be confined to essential engineering dimen- 
sions, especially as affecting standard billet sizes for 
certain hub sizes. The action of the Standards Com- 
mittee approving the recommendation of the Tire and 
Rim Division relating to base bands, was confirmed. 

The subject of tolerance on corner radii of races of 
ball bearings for high speed after grinding to fit fillets 
was assigned to the Ball and Roller Bearings Division 
for consideration. 


MEETING OF FEBRUARY 7 


The organization meeting of the new Council was 
held on Feb. 7, with President Manly in the Chair. Past- 
president Kettering, First Vice-president Bachman, 
Second Vice-presidents Belden and Keilholtz, Treasurer 
Whittelsey and Councilors Crawford and Fergusson were 
present. 

The important subject of fuel research, outlined so 
well by authorities at the meeting of the Society on 
Feb. 6, was discussed. A committee on the whole ques- 
tion of problems involved, ways and means and methods, 
was established, with Mr. Kettering as chairman. 

David Beecroft was elected a member of the Council 
for the year, to fill the vacancy created by Mr. Manly’s 
election as President. 

The acceptance for another year of the chairmanship 
of the Standards Committee by Mr. Bachman was an- 
nounced by President Manly. 

The next meeting of the Council will be held in New 
York City on March 8, the day following the Aeronautic 


Meeting of the Society during the Aeronautical Expo 
sition. 


HENRY SOUTHER 


RS. HENRY SOUTHER has made the following af- 
M fecting and most highly appreciated acknowledgement 
of a memorial booklet sent her by direction of the Counc 
in fond recollection of the late Major Souther: 


Sapeloe Island, January the eighteenth. 
The Society of Automotive Engineers, 
New York City. 
Gentlemen: 
It is difficult to express my deep appreciation of the 
copy of resolutions sent me. 


Major Souther’s whole professional life was cen- 


tered around the Society of Automotive Engineers, 
for whose welfare he had the greatest desire and af- 
fection. That it should have been appreciated and 
returned is a joy to his family. 

While touched by the contents, I must add my admira- 
tion for the beautiful book and its wonderful artistry. 
All my family and I are glad to have it. We also feel 
sure it will be an inspiration to Major Souther’s two 
grandsons who will, we hope, some day be members of 
his beloved Society. 

Yours gratefully, 


(Signed) ELIZABETH SHERMAN SOUTHER, 


AS 
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Addresses at the Victory Dinner 


Feb. 6 with a Victory Dinner in the grand ball- 

room of the Hotel Astor. Over 1200 members and 
guests attended. The Hon. Job E. Hedges, who was in- 
troduced by President Kettering, was toastmaster. 
Other speakers were Alfred Reeves, general manager, 
National Automobile Chamber of Commerce; Charles M. 
Manly, president-elect of the Society; John N. Willys 
and George H. Houston. The remarks of these speakers 
are printed substantially in full on the following pages. 


[re Annual Meeting terminated on the evening of 


ADDRESS OF HON. JOB E. HEDGES 


ASSUME that an automotive engineer is a sort of 
self-starter, getting everything out of the way as 
soon as he gets under motion. It follows, therefore, that 
we know exactly what the Germans think of us Ameri- 
cans. They did not wait to get into contact with us. It 
is proper that a part of our festivities should be given 
to celebrating the victory to which we all contributed so 
markedly: While some of you men were engineering, 
digging trenches and constructing fortifications, there 
were some of us at home who had to beg money to sup- 
pert those abroad and to construct an attitude of mind 
on. the part of the public which would resist all the at- 
tacks of insidious propaganda, with its attendant weak- 
ening of morale. There were also men in doubt as to 
where they really belonged. They were abundantly in- 
formed, however, where their proper place of location 
was. Some were conscripted and, refusing to fight, were 
committed to jail. I regret to say that many of these, 
however, have been discharged with full pay and restora- 
tion before the soldiers who did the fighting were given 
opportunity to resume their peaceful walks abandoned 
for the war. There are some who were vociferous in their 
talk before the war, whispered during it, and finally 
ceased from vocalizing only for reasons of physical 
safety. In the last mentioned phase of their conduct they 
indicated real wisdom. They knew better than to be- 
long to the automotive class. 

It can be truthiully said that we helped win this vic- 
tory. It cannot be said, and should not be, that we were 
the only element in winning the great conflict. I have 
always envied an engineer because he is taught to rely 
and necessarily relies on himself. An automotive en- 
gineer is entitled to a peculiar meed of praise. Once upon 
a time I tried to conduct an automotive campaign. Can- 
dor compels me to say it was not a success. Possibly 
one reason was that at that time tanks had not been con- 
structed. 


When an engineer strays from his accustomed en- 
vironment, wanders into the realm of psychology and 
talks about vision, I frankly admit a degree of confusion. 
Speaking as an engineer, I view the difference between 
the German idea of efficiency and ours to be that the 
German Government reduces men’s minds and hands to 
a common plane of efficiency, leaving the only freedom 
that of receiving and taking orders. We appeal directly 
to a man’s soul to arouse his vision, so that he takes his 
own orders from his own intelligence, and our combined 
action, therefore, represents efficiency, mental, moral 
and physical merged into a composite of activity which 
becomes irresistible. This, among others, is the reason 


why the Germans were so necessarily and decisively de- 
feated. 

With all the temporarily dreadful results, it will ulti- 
mately be a good thing for America that the Kaiser has 
lived, and a good thing for the world when the Kaiser 
finally is committed to the place that Col. Whittelsey so 
aptly designated as a proper resting place for the Hun 
soldier. The Kaiser has thoroughly taught the world 
what to avoid as a condition of wholesome living, and 
that his theories furnish no foundation for a structure 
for modern civilization. He has also demonstrated tha’ 
a man is at his best when forced to admit that there is 
something bigger than he is. 

Thus it is that the engineer is the best one who ad- 
mits that the profession of engineering is larger than 
himself. Engineering becomes a profession when the 
picture painted and hung represents on the canvas what 
can best be done for the human race by the individuals 
who are leaders in thought and action. It is as impos 
sible for a person to live without exercising influence 
as it is unrighteous that he should attempt so to do. 
As a matter of logic, entirely apart from morals, no one 
can intelligently segregate himself to the plane of mere 
enjoyment and disregard duty as predicated on service. 
Nor, on the other hand, is our duty confined to our im- 
mediate environment. People smile in their own lan- 
guage. The international language is that of ideas, 
which indicates that human suffering wherever found 
speaks to every other normal human being in a language 
easily appreciable and easily responded to in sympathy 
and assistance. Thus it is that in whatever language 
we speak, we can readily communicate our ideas to those 
who are suffering in the cause of righteousness. This 
is as far as the doctrine of nationalism can well be car- 
ried. 

When the Kaiser, referred to merely as a type, started 
out with the assumption that human intelligence, emo- 
tions and men’s souls could be kept within the confines 
of his dictum, he insulted Almighty God, as well as man’s 
intelligence, and started inevitably on the road to de- 
struction. The man who has not felt through the war 
a keen thrill, who has not believed and understood that 
there is a bigger thing in government than his mere re- 
lationship to it in receiving benefit, has not learned the 
lesson of the war. If we stand for anything as Ameri- 
cans, we stand for those wholesome, decent things which 
we will share with the people of the earth and which 
we will not endeavor to enjoy in the selfish seclusion of 
isolation. By this I mean that the United States must 
always be alert and ready to contend for the maintenance 
throughout the world of those principles on which we 
base our own civilization, when those principles are at 
tacked and their practice threatened. 

The crucial test of the American people is yet to come. 
It lies in the problems of sustained endeavor, in the 
prosaic application of fundamental principles in the ap- 
proaching years, unaccentuated by the thrill of war or 
the exultation induced by visible and audible attack from 
without. Probably no man in this room will live long 
enough to see American thought as evidenced in its 
Constitution and traditions restored to primal place. The 
passion for change, the tendency to novelty, and the po- 
litical competition for publicity incident to startling ad- 


vocacy, keep the public mind disturbed and aroused. 
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ADDRESSES AT THE VICTORY DINNER 


There is a constant wrenching and straining for some- 
thing that is new in law without reflecting that in the 
vast majority of instances there is already enough law 
properly applied to meet changing conditions and that 
many of the problems presented have no place in the 
realm of law, but are social propositions where we seek 
to shun individual responsibility by shifting the whole 
question upon the shoulders of officialdom. The stand 
ards and ideals of the fathers need study only to insure 
the revival of an inspired Americanism. As long as 
there are people sufficiently unintelligent among our 
members to be deceived, there will always be intelligent 
minds without moral principles to take advantage of that 
ignorance for self-exploitation. The responsibility of 
information, of knowledge, of acquirement, of education, 
of social and moral wealth, demand peculiar responsi- 
bilities toward those less favored. The Republic has a 
right to expect and to demand from the well capacitated 
that they shall never institute civic discussion from false 
premises, and that in talking to those who have a right 
to look up to them, they shall never deceive. For in- 
stance, we did not go into this war to preserve democracy 
or establish it. We went into this war because our in- 
ternational rights had been attacked and to further con- 
done that attack and violation without rebuking it by 
armed conflict was to admit that we were without a po- 
tential sovereignty. The discussion of preserving dem- 
ocracy for the world or the world for democracy was a 
proposition that arose afterward, as the vision of the 
war, unappreciated in its beginning, gradually unfolded 
to our people. The sustained endeavor of being in the 
war required for the average mind, not logically but 
practically, a broader ‘basis than the violation of an in- 
ternational right. Now that the enemy has been de- 
feated, democracy, as popularly known, has been un- 
successfully attacked. Whether it will be affirmatively a 
successful doctrine and practice and reach to the farthest 
confines of the world, depends not upon the force of 
arms, but largely through precept and example. In other 
words, the possibility and strength of self-government, 
we can say, without undue pride, is best exemplified in 
our own form of government. Should we be unsuccess- 
ful in maintaining our own standards and meeting under 
our form of government new and developing proposi- 
tions, and demonstrate as a result that we are unsuc- 
cessful, it will destroy hope throughout Christendom. 
Therefore, as a matter of substance, with the war over, 
we are fighting the battle of democracy at home for our 
own selfish purpose, and in doing that through our ex- 
ample will make it more firmly established throughout 
the world. 

Treason to our Government can come from treasonable 
utterance as well as treasonable conduct. One who lis- 
tens without rebuke to treasonable utterance in substance 
adopts it and is therefore in fact against the Govern- 
ment to which he theoretically bears allegiance. He who 
compromises with the Bolshevik, either materially or 
mentally, permits that doctrine to progress and substi- 
tutes fear for stability in life. Of all bodies of men whose 
profession requires them to act according to strict scten- 
tific lines, to think by rule and formulas and thus work 
up to their aspirations, with the broadening effect of 
vision and art combined, that class of men is represented 
by those whom I am addressing tonight. Therefore, I 
make an especial appeal to you gentlemen, that you shall 
contribute your part, as no doubt you will, through the 
vast scope of your activities to help make it worth while 
for a man to be able to say “I am an American citizen.” 


14] 


Great as are the heroes of the air, great as are the men 
who have come back to us from service on or under the 
ocean, on land or sea, adorned with honors, welcomed 
with garlands, and with mind alert to the sacrifice that 
has been made, there still remains many a hero at home 
who has had equal longing to go over there or contribute 
his life, and whose heroism is shown by the quiet unpro- 
claimed martyrdom with which he has lawfully met du- 
ties and at the same time helped contribute to those who 
did the actual fighting. Heroism hereafter will be 
marked in the enervating times of peace by the monot- 
onous life of daily duty, where the sacrifice is that of 
ambition, of wealth, of means, of health, of time, in pur- 
suing silently the dictates of patriotism so genuine that 
it has neither to be advertised nor bragged of. So sin- 
cerely do I feel for men of that class that I am the enemy 
of anyone who seeks to remain in this country and is un- 
willing to live according to the letter and spirit of our 
laws and follow thereby the dictates of our courts and 
our procedure. To permit such persons to remain here is 
to pollute our own citizenship. We read in the public 
press of the contentions of labor, of capital, of organiza- 
tion, the struggle for efficiency, the right to live and let 
live, the strife as to who shall say how another as well 
as himself may pursue his daily walk. These things will 
never be finally solved by argument, statute or uniformed 
authority until an attitude of mind is established which 
recognizes that the real test for the right to prefer per- 
sonal advantage is made subordinate to a duty to Gov- 
ernment itself. 

A peculiar situation has arisen from the war. Among 
the Allies, naming them just for illustration, we Ameri- 
cans have always had our enthusiasm aroused by men: 
tion of the French. It is an anomaly of history that 
the French monarchy made democracy possible in this 
country. It is a further anomaly that it was our dem- 
ocracy that helped establish a representative form of 
government upon the foundations of that very monarchy. 
Since then we have enlisted our Army and Navy and 
sent them abroad to help preserve, with our own rights, 
that same French democracy attacked by a monarchy 
which grew out of original conditions that in early years 
furnished precedents for democracy itself. 

Sentiment is a bigger, grander thing than law. 
however, requires the other. The passion for power is 
instinctive. The continuation of power unduly centered 
means tyranny. The passion for liberty is a protest 
against that tyranny. At this point sentiment assumes 
its sway and by its protest against tyranny furnishes the 
opposition to overthrow that very tyranny, and the 
measure of service is marked by the intellect which de- 
termines our proportion of effort we are willing to make 
to sustain the sentiment which we feel. 

I can understand the remark that theoretically the en- 
gineers regretted that the war could not have continued 
further until the preparations scientifically made for 
overcoming our enemy could have been put fully into 
practice. That thought is consistent because, while no 
one would like to have lost an added life, it would have 
been satisfying to demonstrate that a democracy could 
have furnished in its fight for freedom means of con- 
test more effective than could our natural opponent, a 
concentrated form of government typified by a monarch. 
However, had those plans been fulfilled there would not 
have been enough Germans left to reorganize and pay the 
indemnities. A repenting Hun working to pay the price 
of his bad judgment and brutality is better than a dead 
German unregenerate. 


Each, 





et ee ne 


Speer 


= 


a 


3 
Hi 
i) 

| 





Vol. IV 





142 THE JOURNAL OF THE SOCIETY OF AUTOMOTIVE ENGINEERS 


ADDRESS OF JOHN N. WILLYS 


BELIEVE that the time has come to change our theory 
I of labor; that the old idea that the capitalist’s and the 
manufacturer’s sole aim is to get everything he can 
out of his labor and give him as little for it, is wrong. 
I think that when Mr. Ford put the $5 per day program 
in operation he made the biggest hit of his life. The next 
day after Mr. Ford promulgated his $5 per day plan, my 
general superintendent came to me and said, “Mr. Willys, 
what are we going to do? All our men are going to leave 
us and I do not know what we are going to do.” I said, 
“Well, Harry, they cannot all leave us, because Ford can- 
not take all of them.” The superintendent asked if we 
could put this same plan in operation, and I said we 
could not. That was the way I felt about it at that time. 
If I had to do it over, I would not have been 24 hr. in 
following Mr. Ford’s plan. He proved that it was a 
successful plan from the standpoint of the manufacturer. 
The man who made radiators made twice as many, be- 
cause he drove the men. He found the very best labor 
in the industry would come to him for employment. 

I believe in the plan which we are going to adopt of 
dividing the profit above just compensation for capital. 
Of course, the lawyer will see that is definitely under- 
stood that if we divide the profit we shall get the co- 
operation of our labor. We are not going to have to 
drive the labor as Ford did, but are going to get each 
employee to drive every other employee in our institution 
to do his duty, to give us a fair day’s work. In one of 
the institutions in which I am interested, we started a 
piecework plan. One operator on a machine, who had been 
producing a certain number of parts at day labor and a 
good day’s labor, when this piecework plan was put in 
operation, gave us the very next day three times as many 
parts as he did under the old scheme. That shows that 
labor was not cooperating. While we hear talk about 
what capital must do, I can say tonight that labor must 
do its share as well as capital. 

I believe that there are a great many ways in which 
the work will be improved. One will be departmental 
efficiency. When one department struggles against an- 
other for position, we will, I believe, get great efficiency. 
I am satisfied that the plan can be worked out. I did not 
hesitate to put it into operation the first of the year. I 
think that the way to work it out is to not try to settle 
details before you start, but to set a date for the plan to 
go into effect, working out the details later. 


ADDRESS OF PRESIDENT-ELECT MANLY 


HE thing that impresses me more than anything 

else in connection with the whole war work is the 
value of cooperation, and foremost the vast amount of 
cooperation of the engineers. It is well known that most 
business men have felt the: engineers could not co- 
operate. This war, if it has done nothing else, has 
proved to the business men of the country that engineers 
can cooperate. 

The work that lies before us now is much more im- 
portant than what has gone before. The need of co- 
operation in solving the great problems confronting us, to 
which our vision has been led by the work during the 
war, is imperative. The importance, which has been 
emphasized by Mr. Kettering, of keeping the front door 
open so as not to shut out many times more than you 
have in your shop, has been exemplified by the history of 
this Society more I think than by that of any other so- 
ciety of this or any other country. Starting with the 
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automobile trade, and taking the work of the automobile 
engineer, who was the typical kind of engineer in the 
Society originally, there is certainly no other body of 
men in the country devoted to work which involves de- 
sign and construction requiring vision, in which there 
is that spirit of wanting to bring everything in through 
the front door and being careful to avoid locking 
anything out. A grent many people have said that 
the great conflict we have had was an engineer’s war. 
The question has frequently been asked, “What is an 
engineer?” It seems to me that the war has helped 
to answer that to a very large extent. There has never 
been a business in which the fact was demonstrated so 
clearly that there is no line of work in which all men 
who really know how to do things, cannot cooperate to 
produce the big result. This war has certainly brought 
to the fore men of every walk of life, of every profession, 
of every line of thought, and welded them as one. The 
various thoughts merged into one big, main idea of win- 
ning the war, concentrating all attention on that. Now, 
if we can all concentrate on the big thing that lies before 
us, which is not merely the building up of trade, but the 
building up of a strong feeling that this is our country, 
that we have commenced to take a great deal more in- 
terest in it than ever before, and we give to the large 
questions that lie before the country even a small frac- 
tion of the attention we have given to the work of the 
war, the benefits that will accrue to the country will be 
very great. 

I hope that our work of the coming year will demon- 
strate that the letters S. A. E. stand not only for Society 
of Automotive Engineers but for Society of American 
Engineers. 


ADDRESS OF ALFRED REEVES 


N behalf of the manufacturers, who are deeply in- 
Coe in your work and your welfare, I am glad 
to greet the members of the Society of Automotive En- 
gineers, who are making history in this country. I am 
particularly glad to greet those engineers who spent the 
past year with us in Washington, where they did such 
great work for the war. The war has been a great binder 
for the men in the automobile industry. It brought 
even greater cooperation than ever before, which I know 
will continue and broaden. 

Thanks to the efforts of you men in cooperation with 
the automobile manufacturers, there is now a real ap- 
preciation, not alone at Washington, but throughout the 
country, of the merit of the automobile. Congressmen 
admit that the passenger car, as well as the truck, has 
its utilitarian value. They declare the proposed new 
taxes on the industry are made necessary by the war. 
However, they no longer put automobiles in the class with 
luxuries. While we must agree that the taxes are un- 
fair and discriminatory, if necessary to pay our war 
debt, the automobile manufacturers and dealers are not 
going to lack in patriotism. 

It behooves the automobilists to get even more highly 
organized than they are now, to educate our law makers 
and the public why the time has passed when an auto- 
mobile owner should be singled out for special taxes not 
placed on other users of the roads. 

We have got some great problems in our country, as 
well as in our industry, but this is a great nation and I 
have no fear of the final outcome. I have a profound 
respect for American good sense and balance. What we 
want in this country is thinkers, not tinkers; optimists, 
not pessimists; doers and not doubters; constructionists 


hd 
ac 
2) 
va 
| = 
ea) 
Z 
pc 
© 
Sa 
op) 
— 
— 
je 
Sa 
© 
ee 
fx 
an) 
onl 
oy 
o) 
ro 
oe) 
oe) 
Ra 
— 
— 
<A 
FQ 
=) 
Z. 
<< 
jaw 
O 
ea 
ee 
- 
— 
© 
Z. 
‘@) 
EY 
= 
< 





RY DINNER (¢ 





NER OF THE SOCIETY WAS HELD ON FEB. 6. 





Vol. IV 








March, 1919 





ADDRESSES AT THE VICTORY DINNER 


and not obstructionists. What we need is men with real 
blood who are willing to speak for the right. We want 
a square deal for capital and for labor, and a square 
deal by capital and by labor. This automobile industry, 
gentlemen, is leading the way for the cure of much of 
the unrest of which we hear. It has been a great co- 
operative industry with always great care of the workers. 

My faith in the men who are in this room is such that 
I have a vision of what the future is going to bring. I 
see wonderful tractors helping to raise food for the na- 
tions of the world, with gas engines doing the heavy 
work on farms in this great gasoline age. I see airplanes, 
safe, easy to handle and capable of landing in small 
spaces. I see a great network of good roads throughout 
the country as an answer to the only present limiting 
factor to increased sales of motor cars and trucks. 

I see automobiles much lighter, more carefully made, 
and with engines and carbureters capable of handling the 
lowest grades of fuel, and supplying greater mileage per 
gallon of fuel than at present. I see cars with concealed 
spare tires and concealed folding tops. I see cars with 
adjustable seats, better spring suspension and scores of 
other improvements which the public demands and is 
ready to pay for. And, above all, I see the people of the 
countries of all the world, with their products, being 
transported quickly and cheaply in wonderfully efficient 
motor vehicles designed by the real genius of today, the 
American automotive engineer. 


ADDRESS OF GEORGE H. HOUSTON 


HE science of aeronautics has developed the airplane 
gi and the balloon, an aeronautic industry, and great 
flyers. It has developed throughout the world a group of 
great engineers. It has given those men who led us in 
Washington in the development of the whole aeronautical 
program an opportunity to see what a real man’s job 
could be and how it could be handled. 

Our great thought lies with the future. A year ago, at 
the S. A. E. dinner, we listened to an able presentation 
of the plans of the aeronautical development in this 
country from a military point of view, and those of us 
who were engrossed to the absolute limit of our mental 
and physical capacities in executing that program were 
much encouraged by what we heard. We saw then the 
vision of a great air fleet, and as a member of the citi- 
zenry of this country, who have been working for the 
past year in this industry, I want to say I am proud to 
have spent it with those men and under that plan. I 
have seen it work out from nothing to one of the great 
movements of America in the war. The war is over now 
though, and we see a great science, a great industry de- 
veloped, and a great art which should be an addition to 
civilization for all time to come. For the moment stand- 
ing still, marking time, we are all trying to readjust our- 
selves to the peace-time conditions. We are trying to get 
the perspective that we must have before we can go on. 
If I ean give you gentlemen the least indication of what 
our future in this industry can be, I will feel that my ef- 
forts have been thoroughly repaid. 

It has seemed to me that in looking ahead the first 
thing we must do is to formulate more perfectly our 
theories of aeronautics, our theories of human flight, 
into an exact science, and crystallize it into tangible, 
definite data upon which to work. This science today is 
out of its swaddling clothes, but it is still very immature; 
those of us who have been working with it for a period 
realize that much more than the average man. As this 
science becomes crystallized, our engineers must continue 
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to apply it. We cannot develop aircraft like manufac- 
turers want to build automobiles, because we are some 
fifteen years behind the automobile. We have got to re- 
main flexible in our ideas; we must respond quickly to the 
new thought, the new conception, the dream of the in- 
ventor. We must keep our designs up to date. 

Flight is in the air, over the land, over peoples’ houses, 
and over everything which in the mind of the law is 
sacred. We have got to develop an entirely new theory 
of Governmental control. We do not yet know what the 
law of the air should be; we do not know yet what it can 
be; we have, as it were, to develop a theory of the fourth 
dimension before we can establish this legislation. And 
yet, gentlemen, aircraft can never come into common use 
in any country until there is a body of laws that will 
enable us to govern it, to protect ourselves from the reck- 
less and criminal, without discouraging or interfering 
with legitimate flight. 

We must, then, begin at once, with the end of our war 
work, and put the entire aircraft industry through a 
period of disorganization, and then have a reorganization. 
When the armistice was signed the war ended. At that 
time the aircraft industry as a whole was one of the 
greatest transportation industries of the world, ranking 
equally with any, except possibly that of steamships. It 
must immediately reduce itself to only a fractional por- 
tion; it must do that without loss of morale, initiative, or 
any of the resources or personnel or capital that it needs. 
We can thank God that in the S. A. E. we have a great 
automotive industry into which this excess of plant fa- 
cility organization and capital can flow. 

If we go about this disorganization courageously and 
carefully, without hysteria, but without any illusions of 
what the present means, then as the future develops we 
can again reconstruct. It is of the most vital importance 
that at this time we carry out this disorganization prop- 
erly, so that as the period of reconstruction begins we can 
have a record saying, “Careful management of the liqui- 
dation of the investment without undue loss and of the 
transfer of personnel without injury to that personnel.” 
If we do that, when the reconstruction period commences 
we can bring back into this industry the facilities and 
men and capital that we need. 

Finally, we must face the application of the airplane 
to our daily life. This is one of the most fascinating 
problems ahead of us. We talk with ease about the use 
oi the airplane and the balloon for military purposes; we 
have talked with the Post Office authorities on the problem 
of carrying mail; we have discussed with South America 
the problems of flight, for both mail and passenger pur- 
poses. But we are just scratching the surface of the 
possible application of this wonderful thing that is com- 
ing into our lives. What we do with it, as compared with 
England, France, Italy and Germany is going to depend 
upon us. If we as American citizens expect to stand 
shoulder to shoulder with these people abroad, who have 
learned even better than we what cooperation means, we 
have got to do it through such an organization as this. 

In redeveloping the. whole aeronautical science for 
peace-time purposes, the whole aeronautical industry for 
the future, we must depend first of all upon the engineer. 
If you perform your task properly, if you develop this 
science, if you apply it in a practical way in the design 
of your product, if you teach the people how your articles 
can be used in everyday life without destruction of life 
and property, a decade from now we will have in process 
of development one of the greatest, if not the greatest, 
transportation industry of our country. In this develop- 
ment the Society of Automotive Engineers must lead. 
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The Officers of the Society 


ITH the election of Charles M. Manly to the 

presidency of the Society a vacancy was created 

in the membership of the Council. This was 
filled by the appointment of David Beecroft by the Coun- 
cil in accordance with the provisions of the Constitution. 
The careers of the men who will guide the work of the 
Society in the coming year are outlined briefly in the 
following paragraphs: 


CHARLES M. MANLY 


President Manly was born at Staunton, Va., April 24, 
1876, and received his early primary and academic educa- 
tion in South Carolina. He was graduated from Furmen 
University, of which his father, Dr. Charles Manly, was 
president, in 1896, with the degree of master of mathe- 
matics and mechanical philosophy. He then took mechan- 
ical and electrical engineering courses at Cornell Uni- 
versity, being graduated therefrom in 1898 with the 
degree of mechanical engineer. 

When, in the spring of 1896, Professor Langley, sec- 
retary of the Smithsonian Institution, applied to Dr. R. 
H. Thurston to recommend some engineer to take charge 
of the work which he was then undertaking for the War 
Department in the construction of a man-carrying air- 
plane, Mr. Manly was recommended by Doctor Thurston 
and took charge of this work under Doctor Langley’s 
direction on June 1, 1898. He not only had entire 
charge of the building of the airplane itself, but person- 
ally invented, designed, and constructed the 52-hp. five- 
cylinder gasoline engine, which was used on this large 
machine, the construction of this engine being completed 
in 1902. It weighed 125 lb., exclusive of cooling water, 
radiator and tanks, or at the rate of 2.2 lb. per hp. for 
the 52 hp., which it developed for 10 hr. continuously 
with a water absorption dynamometer. This was the 
first aviation engine in the world, as well as the first 
steel cylinder aviation engine. 

Mr. Manly also had charge of all the research work 
that Dr. Langley carried on in the development of the 
airplane, including the first systematic tests ever made in 
determining the laws of the aerial screw propeller and the 
tests on the supporting power of curved surfaces and 
equilibrium control. Mr. Manly personally piloted the 
large Langley airplane during the tests made of it on Oct. 
7 and Dec. 8, 1903, when it was in each case so damaged 
by catching on the launching gear that it was impossible 
to get a fair test of its ability when it got into the air. 

After 1903 Mr. Manly devoted his time to developing 
some of his own inventions in power transmission, mov- 
ing to New York in July, 1905. In 1915 he was consult- 
ing engineer to the British War Office, in connection with 
airplanes being built in this country, especially superin- 
tending the construction of the large 500-hp. twin-engine 
biplanes built at the Toronto factory of the Curtiss Aero- 
plane company. 

From September, 1915, to the present date Mr. Manly 
has been consulting engineer to the Curtiss Aeroplane & 
Motor Corporation, Buffalo, N. Y., devoting his attention 
largely to the duties of chief inspection. 


B. B. 


First Vice president Bachman was born Oct. 4, 1886, 
educated at grammar school, night school and under a 


BACHMAN 


private tutor, and started his business experience in 1900 
as atracer. The next ten years were spent as tracer, de- 
tailer and designer with the Enterprise Mfg. Co. of Phila- 
delphia, Falkenau Sinclair Machine Tool Co., Philadel- 
phia, and the Autocar Co., Ardmore, Pa. His entire au- 
tomobile experience has been with the last named com- 
pany, which manufactured passenger vehicles until 1912 
and commercial vehicles from 1907 to date. Starting 
with this company in February, 1905, he became assistant 
engineer in 1909 and engineer in 1914. 

Mr. Bachman is now serving as chairman of the Stand- 
ards Committee, in which capacity and as a Councilor he 
was of great value to the Society last year. 


Ek. H. BELDEN 


Second Vice-president Belden, representing motor car 
engineering, is the chief engineer of the Willys-Overland 
Co., Toledo, Ohio. He was born on Dec. 23, 1868, at 
Jackson, Mich., and entered the employ of the McCormick 
Harvester Co. at the age of fourteen. After remaining 
with this company six years, he entered the employ of the 
Fort Wayne Electric Co., now the Fort Wayne Elec- 
tric Works of the General Electric Co., in 1888. He 
invented the Belden are lamp, which was manufactured |. 
at Fort Wayne, and subsequently disposed of the lamp 
to the Westinghouse Electric & Mfg. Co. in 1901. He 
remained with the Westinghouse company one year, and 
in 1905 formed the Belden Engineering Co., Pittsburgh, 
Pa., which designs automobiles. At the time of his elec- 
tion to the Society in 1913 he was president and engineer. 


ELMER A. SPERRY 


Second Vice-president Sperry, representing aviation 
engineering, is numbered among the early builders of au- 
tomobiles. He was born at Cortland, N. Y., Oct. 12, 1860, 
and received his technical education at Cornell University. 
In 1889 he became interested in the building of electric 
traction locomotives, and from 1892 to 1896 designed an 
electric street railway system that was sold to the Gen- 
eral Electric Co. In 1894 Mr. Sperry engaged in the 
manufacture of storage batteries. His connection with 
the automotive industry dates from 1895, when he con- 
structed a gasoline engine driven vehicle. In the years 
from 1896 to 1899 he built eighty electric automobiles 
which were sold direct to owners. In addition to this 
work, Mr. Sperry has built a number of internal-combus- 
tion engines and worked along many other branches of 
engineering. He is probably best known as the inventor 
of the gyroscope bearing his name and the organizer of 
the Sperry Gyroscope Co., Brooklyn, N. Y., of which he 
ix president and engineer. Mr. Sperry is a charter mem- 
ber of the American Institute of Electrical Engineers 
and the American Electrochemical Society, and a life 
member of the American Society of Mechanical Engi- 
neers. He is also a member of the Society of Naval 
Architects and Marine Engineers, the U. S. Naval Insti- 
tute, the American Physical Society, the American Chem- 
ical Society and the Franklin Institute. He has con- 
tributed numerous papers to the tronsactions of these 
societies. He became a Member of the Society in 1916, 
when the American Society of Acrcnautic Engineers was 
merged with the S. A. E. 
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T. B. Funk 

Second Vice-president Funk, representing tractor en- 
gineering, was born April 8, 1878, at Larned, Kan. After 
being graduated from elementary and preparatory schools 
he acquired a technical education by private study and 
instruction and in night school. His connection with the 
automobile industry dates back to 1903. In 1911 he was 
appointed sales manager of the Marion Automobile Co., 
Indianapolis, Ind. In-1912 he was engaged in the design 
of a tractor, being general manager and engineer of the 
Universai Tractor Co., New Castle, Ind. Later he was 
general manager and engineer of the Universal Tractor 
Mfg. Co., Columbus, Ohio. Since 1915 he has been man- 
ager and chief engineer of the tractor department of 
the Moline Plow Co., Moline, Ill. He was elected a mem- 
ber of the Society Sept. 2, 1916. Mr. Funk was elected 
second vice-president, representing tractor engineering, 
to succeed Dent Parrett when the latter entered military 
service in 1918. 


JOHN J. Amory 

Second Vice-president Amory, representing marine en- 
gineering, was born at Fond-du-Lac, Wis., July 15, 1856. 
He has been connected with commercial enterprises prac- 
tically all his life and has been with the Gas Engine & 
Power Co. and Charles L. Seabury & Co., Consolidated, 
Morris Heights, New York City, builders of motor boats, 
for over thirty years. At the present time he is president 
and general manager of this organization. 


L.S. KeEILNOLTz 


Second Vice-president Keilholtz, representing station- 
ary internal-combustion engineering, was born at Tiffin, 
Ohio, Dec. 22, 1883. He received his technical education 
at the Toledo Polytechnic School, from which he wa 
graduated in 1903, and the Ohio State University, from 
which he received the degree of mechanical engineer in 
1907. After being employed as gas engine tester by 
Fairbanks, Morse & Co., he went to the Thomas B. Jef- 
fery Co., where he was engaged in the assembling, re- 
pairing and testing of cars. Later he was a draftsnian at 
the plant of the National Cash Register Co., Dayton, 
Ohio, and chief draftsman of the Dayton Engineering 
Laboratories Co. He held the latter position until 1916, 
when he became chief engineer of the Domestic Engineer- 
ing Co., specializing in lighting plants. He is a member 
of the American Society of Agricultural Engineers and 
of the National Gas Engine Association. 

CHARLES F. KETTERING 

Past-president Kettering was born on a farm near 
Loudonville, Ohio, Aug. 29, 1876. He grew up amid the 
wholesome influences of farm life, and early in his career 
developed a determination to accomplish something 
worth while. The district school started him on his way. 
A term or two at high school and a session of summer 
normal work fitted him for teaching, and for a few 
terms he was in charge of the country school near his 
home. 

Then he became connected with the Star Union Tele- 
phone Co., in the construction department. He left after 
a few months to enter the Ohio State University and 
was graduated in 1904 with the degrees of mechanical 
engineer and electrical engineer, and then went back to 
the telephone company and put into practice some of 
the knowledge he had acquired. 

He was still in that position when E. A. Deeds got in 
touch with him and induced him to go with the National 
Cash Register Co., which at that time was in need of a 


‘mall motor to operate its electric cash registers. Mr. 
Kettering was selected for the task of designing the 
motor. The work he did is still in use practically in its 
original form on all electrically operated cash registers 
throughout the country. 

Mr. Kettering was in charge of one of the invention de 
partments of the National Cash Register Co. when the 
necessity for electrical equipment for automobiles im 
pre:sed itself upon him. About eight years ago he devel- 
oped his first generator system of ignition. The complete 
system of cranking, lighting and ignition quickly fol 
lowed. 

Mr. Kettering is, at present, president of the Dayton 
Engineering Laboratories Co., vice-president of the Do 
mestic Engineering Co., manufacturer of electric light- 
ing and power units for farm use, vice-president and con- 
sulting engineer of the Dayton Metal Products Co. and 
the Dayton-Wright Airplane Co. 

In addition, Mr. Kettering has found time to devote to 
airplane development work, to which he has made some 
valuable contributions. 


Kk. A. De Waters 

Councilor DeWaters was born July 22, 1874, at Kala- 
mazoo, Mich., and was graduated from Kalamazoo Col 
lege in 1899 with the degree of B.S. He received the 
same degree two years later from the University of 
Chicago. For two years he was engaged in testing en- 
gines for the Thomas Motor Car Co., Buffalo. In 1903 
he went with the Cadillac Motor Co., Detroit, as layout 
draftsman. Later he was assistant superintendent of 
that plant, leaving there to go with the Buick Motor Co., 
Flint, Mich. Since that time he has been general fore- 
man, layout man, assistant engineer and chief engineer. 
He was elected a Member of the Society in 1911. 


Davip FERGUSSON 

Councilor Fergusson was born in 1869 at Bradford, 
Yorkshire, England. After completing his general edu 
cation he took a three-years’ course in mechanical engi 
neering in the Bradford Technical College, being gradu- 
ated therefrom in 1889. After being emploved as a drafts- 
man by various plants engaged in the building of loco 
motives and steam and internal-combustion engines, he 
entered the employ of the Leeds Forge Co. as a designer 
f pressed steel railroad stock. In 1893 he was engaged 
as a designer of steam and internal-combustion engines 
by Robey & Co., Lincoln, England. In 1897 he became 
chief draftsman with Bennington & Baines, London. In 
1900 he came to New York, later taking a position as me 


.chanical engineer and designer with E. C. Stearns, Syra- 


cuse, N. Y. He entered the employ of the George N. 
Pierce Co., Buffalo, as mechanical engineer and designer 
in 1901. He is now chief engineer of the Pierce-Arrow 
Motor Car Co., Buffalo. Mr. Fergusson was elected a 
Member of the Society in 1905. 


kK. A. JOHNSTON 

Councilor Johnston was born at Brockport, N. Y., 
March 1, 1875. He has been engaged as an engineer on 
tractors, motor trucks and stationary gas engines and 
been employed as engineer by the McCormick Harvest 
ing Machine Co. and its successor the International Har 
vester Companies. At the present time he is manager 
of the experimental department of the last named. 

CHARLES S. CRAWFORD 

Councilor Crawford is assistant general manager and 
chief engineer of the Premier Motor Corporation. He 
was born in Indianapolis, Ind., April 3, 1883, and at 
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tended grade schools in St. Louis. Saturdays and vaca- two or three papers. In 1902 he became editor of the 


tions were spent in serving an apprenticeship in foundry 
work, patternmaking, blacksmithing and machine shop 
practice in the Carondolet Foundry Co. He took an en- 
gineering course at the St. Louis Manual Training 
School ot Washington University, being graduated in 
1902. 

He was employed in the pump repair department of 
the Dean Bros. Steam Pump Works. He spent nine 
months with the Big Four Railroad at Indianapolis in 
the insfallation of electric light equipment and in charge 
of locomotive inspection. Mr. Crawford served as chief 
draftsman on automobile gas engine and carbureter de- 
sign at the Speed Changing Pulley Co., Indianapolis; 
also as draftsman in the experimental department of the 
Lozier Motor Works, Plattsburg, N. Y. He was chief 
engineer of the Speed Changing Pulley Co. and of the 
Cole Motor Car Co., Indianapolis. 

Mr. Crawford is a member of the Electrical Equipment 
Division of the Standards Committee and was elected a 
Councilor in 1918. He was at one time chairman of the 
Indiana Section of the Society. 


J. V. Wairseck 

Councilor Whitbeck was born at Sodus, N. Y., May 28, 
1882. He was employed as a draftsman and designer by 
the H. H. Franklin Mfg. Co. from September, 1904, to 
October, 1906, when he entered the employ of the Olds 
Motor Works as a designer. Leaving there in March, 
1907, he accepted a similar position with E. R. Thomas, 
Buffalo, N. Y. In October of that year he was engaged as 
designer and checker by the United Spring Co., Buffalo. 
In 1908 he became designer, checker and experimental en- 
gineer with the Lozier Motor Car Co. He has been 
chief engineer of the Chandler Motor Car Co. since 1903. 

Davin Breecrort 

Councilor Beecroft was born in the seventies at Mar- 
nock, Ont. In 1893 he taught a country school, prior to 
attendance at the Barrie Collegiate Institute. He was 
connected with the editorial department of a St. Thomas, 
Ont., daily newspaper. Leaving St. Thomas in the sum 
mer of 1901, he went with the Chicago Daily News as 
an advertising solicitor, remaining until December, 1902. 
During this period he was also Chicago correspondent for 


Automobile Review, Chicago, and then assistant editor 
of Motor Age. 

Mr. Beecroft has served on the Council during the last 
three years. He has been a member of the Meetings Com- 
mittee of the Society for two years, serving as chairman 
in 1918. 


CHARLES B. WHITTELSEY 


Treasurer Whittelsey has been connected with the 
Hartford Rubber Works Co. since 1901, beginning as 
purchasing agent. In 1905 he was made assistant to the 
general manager, in 1906 superintendent, in 1911 secre- 
tary and factory manager, in 1915 vice-president and fac- 
tory manager, and in 1916 president and factory manager. 
He was president of the Hartford Chamber of Commerce 
in 1914 and president of the Hartford County Manufac- 
turers’ Association in 1917. 

Mr. Whittelsey is chairman of the Tire and Rim Di- 
vision of the Standards Committee. He was a member of 
the Council of the Society in 1912 and 1913. 


CoKER F. CLARKSON 


Secretary and General Manager Clarkson was born 
in Des Moines, Iowa, 1870, and graduated from Phillips 
Exeter Academy in 1888. In 1889 he was in Govern- 
ment service in the Post Office Department. He was 
graduated from Harvard College in 1894, pursuing post- 
graduate work there for the next two years. He was 
next engaged in connection with the installation of an 
underground telephone system in Philadelphia for two 
years, after which he came to New York and spent sev- 
eral years in work on technical, legal, patent, laboratory 
and automobile subjects. From 1905 to 1910 he was 
connected with the Association of Licensed Automobile 
Manufacturers, as secretary of its Mechanical Branch, 
publicity manager and assistant general manager. Dur- 
ing this time he was the editor of the A. L. A. M. Me- 
chanical Branch Bulletins and of the A. L. A. M. weekly 
digest of current technical literature. 

Mr. Clarkson has been secretary and general manager 
since 1910, first of the Society of Automobile Engineers 
and then of the Society of Automotive Engineers when 
the latter was formed. 
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Standards Committee Meeting 


HE Standards Committee of the Society held a 

meeting on Feb. 4 to pass upon the work accom- 

plished since the Semi-Annual Meeting held at 
Dayton last June. Chairman B. B. Bachman presided 
and consideration was given to thirty-one recommenda- 
tions submitted by the Ball and Roller Bearings, Chain, 
Electrical Equipment, Engine, Miscellaneous, Springs, 
and Tire and Rim Divisions. 

The reports as finally accepted by the Committee and 
reported to the meeting of the Society on the following 
day are given below, together with the discussion at the 
meeting of the Standards Committee. 

These reports, having been approved by the Standards 
Committee, the Council and the Society at the Annual 
Meeting, are to be submitted to a letter ballot of the 
voting members before they are officially adopted as 
standards or recommended practices of the Society. The 
letter ballot for the mail vote of the members will be 
sent out in the near future. 


BALL AND ROLLER BEARINGS DIvIsIoN 
(1) Annular Ball Bearings, Separable (Open) Type 
The proposed sizes of separable (open) type bearings 
which are recommended as S. A. E. Standard are com- 
plete with the exception of the tolerances, which have 


yet to be decided. These bearings are extensively used in 
magneto construction and other small types of machines. 





SEPARABLE (OPEN) TYPE OF AN 





NULAR BALL BEARING 
W r 

B D or INDIVIDUAL CorNBR 

Rinas | Raprvs 

No. - . - |— — | — 
Mm. | Inc hes Mm. Inches Mm. es hes Mm. Inc hes 
5 | 5 0.19685 16 =| 0.62992 | 5 0.19685 | 0.2 0.008 
6 6 | 0.23622 | 21 | 0.82677 7 | 0.27559 0.3 0.012 
7 7 0.27559 22 +=| 0.86614 7 0. 27559 0.3 0.012 
5 | 8 0.31496 | 24 | 0.94488 7 | 0.27559 0.3 0.012 
9 9 | 0.35433 28 | 1.10236 8 | 0.31496) 03 | 0.012 
10 10 | 0.39370 28 | 1.10236 8 | 0.31496 0.3 | 0.012 
11 11 0.43307 32 | 1.25984 7 0.27559 | 0.4 | 0.01¢ 
12 12 0.47244 32 1.25984 7 | 0.27559 0.4 | 0.016 
13 13 | 0.51181 30 =| 1.18110 7 | 0.27559} 0.3 0.012 
14 14 0.55118 35 1.37795 8 | 0.31496} 0.5 | 0.020 
15 15 | 0.50055] 35 | 1.37795 8 | 0.31496] 0.5 | 0.020 
16 16 0. 62992 38 1.49607 10 0.39370 1.0 | 0.040 
17 17 | 0.60929} 44 | 1.73229 | 11 | 0.43307| 1.0 | 0.040 
18 18 0.70366 40 } 1 57481 | y 0.35433 10 | 0.040 
19 19 0.74803 10 1.57481 9 0.35433 1.0 0.040 





NOTE.—For temperature of measurement and definition of eccentricity, see S. A. E. Hand 
book, vol. I, page 20ca 


(2) Annular Ball Bearings, Extra Small Series 


This series, which is recommended as an 8. A. E. 
Standard, is complete with the exception of all tolerances, 





EXTRA SMALL SERIES OF ANNULAI 
BALL BEARING 
which have yet to be decided. It is intended for use in 
airplane sheave pulleys and special apparatus. 





> 

; | B | D | OF i. ae AL | Corner 

No. | | Rint 33 | Ravit 3 
Mm. F “Ine hes 28 Mm. Ine hes Mm. Ine hes 8 Mn m. | Inches 

— NN =— = — - — | = 

94: 30 4 0.157 48 16 0 62992 5 19685 0 5 | 0.02 
9431 5 0.19685 19 0.74803 6 0 23622 0.5 | 0.02 
9432 | 6 0. 23622 19 0 74803 6 eye 0.8 0.03 
9433 7 0.27559 22 0.86614 7 0.27 0.8 0.03 
9434 | 8 0.31496 22 0.86614 7 0 975. . ; 0.8 0.03 
9435 9 0.35433 26 1.02363 8 0.314 | 08 0.03 


NOTE.—For temperature of measurement and definition of eccentricity, see S."A. E. Hand- 
book, vol. I, page 20ca. 


(3) Angular Contact Ball Bearings 


The Division recommends that the following paragraph 
be printed in the Handbook, instead of duplicating the 
tables already printed for the regular Annular Ball 
Bearings. 

“Ball bearings of the angular contact type are identical 
in sizes and boundary dimensions with S. A. E. Standard 
Annular Ball Bearings in the Light, Medium and Heavy 
Series as printed on pages 29, 29a and 29b, S. A. E. 
Handbook, vol. I.” 

In presenting the report of the Division, F. G. Hughes, 
chairman, said that the series of separable (open) type 
bearings had been known to the members in the past as 
magneto bearings, which found their first use in mag- 
neto and similar small electric apparatus not only in this 
country but abroad. The list of bearings showed a rather 
logical progression as to bore sizes, but not quite so 
much for the progression of outside diameters. The only 
plea that could be put forward for the list as it now stood 
was that it had met almost universal practice not only 
here but abroad for the purpose for which these bearings 
were intended. So many hundreds and possibly millions 
of these bearings are out and constantly being manu- 
factured to these dimensions that it would seem almost 
impossible to throw them out and standardize a series of 
bearings not required where this present list apparently 
meets all requirements. 


CHAIN DIVISION 
(4) Roller Chain Nomenclature 


The Chain Division, which has been working jointly 
with the A. S. M. Committee, recommends changing 
the standard rolier chain designation from “Universal 
No.” to “Manufacturer’s Standard No.” This change will 
be incorporated in the present S. A. E. Recommended 
Practice for Roller Chain Dimensions as given on page 
14c, S. A. E. Handbook, vol I. 


j 
Manufacturers’ | *Chain Roller 
Standard No Pitch | Width Diameter 
| 
2 i y, 0.306 
2% a. 3, 0.400 
3 ™ 4 1m, 
{ . 4 
5 Ly y y 
6 1% l "% 
7 13 l l 
\ 2 14% 1 
10 oi 1% 1%. 


Dimensions are in inches. 
*Distance between the inside plates 
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ELECTRICAL EQuIPMENT DIvISION 


5) Sleeve-Type Starting Motor Mounting 


The sleeve or cylindrical type of starting motor mount- 
ing has come into more or less general use, and the Di- 
vision recommends the accompanying drawing for adop- 
tion as S. A. E. Recommended Practice. It is the opinion 
of the Division that this mounting should be used only for 
outboard mesh installations, as it is not considered a 
suitable type for inboard constructions. The mounting 
consists of a cylindrical portion of the gearshift hous 





Ne eee 
— 


} 
} 
— a 


ing sliding into a bored hole in the bell-housing, the 
length of which is about two-thirds the diameter of the 
bore. The motor is locked in position by a screw through 
the bell housing entering a tapered hole in the cylin- 
drical portion of the gearshift housing. This mounting 
is for use with the standard eleven tooth pinion as 
sembly. } 
THE DISCUSSION 


R. J. BROEGE: Is the location of the gear on the fly- 
wheel given in the same relation from the flange as with 
the other two pads? 

W. A. CHRYST: This, having no flange, wipes that out. 

Mr. BROEGE: What I was thinking of was that some 
crankecases might be fitted with the old flange and this 
type of mounting could be used. 

Mr. CurRyst: If you compare the types, you see it 
would not be possible to bolt on an old flange if you 
use this type of mounting. This type was specified for 
cases where it is impossible to use the flange and in which 
there would be no advantage in making allowance for its 
use, 

Mr. BrRogeceE: This is preferable to the other mount 
ings, but where crankcases are fitted with the 
flange, you could not apply this starter mounting. 

Mr. CHRYST: By the use of an adapter I think this 
could be put in very easily. 


other 


(6) Non-Magnetic Magneto Shims 


This subject was considered last vear, but has been 


y 


reconsidered because of difference in opinions regarding 
its specification. The industries have again been circu- 
larized and as a result the Division recommends that 
when it is desired to use a non-magnetic shim with mag- 
netos mounted on cast-iron pads, the shims shall be % 
in. thick, and high-strength bronze bolts used. The 
thickness of the shim shall be added to the dimension N 
on the drawing, data sheet 36, S. A. E. Handbook, vol. I, 
when laying out the distance from the face of the mount- 
ing pad to the center of the magneto shaft. It is sug- 
gested that a grid construction be used for the shims. 





1 Magneto Couplings- -Flexible Disk 

After carefully considering the data accumulated on 
this subject, the Division has made the following recom- 
mendation to cover flexible disk couplings for all mag- 
neto drives, including impulse type, and generators. 

Outside diameter of disk, 234 in. 

Inside diameter of disk, 1 in. 

Diameter of bolt circle, 2 in. 

Thickness of disk, %4 in. 

Number of 14-in. bolts equally spaced, 4. 

This recommendation, together with the driving shaft- 
end coupling dimensions, printed on pages 36 and 36xa, 
S. A. E. Handbook, vol. I, completes the S. A. E. Stand- 
ard for magneto disk couplings. 


ENGINE Division 
(8) Engine Support Arms for Trucks Only 

The Engine Division recommends engine rear sup- 
port arms in two sizes, the large size for the No. 1 S. 
A. E. flywheel housing and the small size for the Nos. 
2,3 and 4 S. A. E. flywheel housings. Further stand- 
ardization to include the front rocker bearing is being 
considered by the Division, and if it seems desirable to 
standardize this part of the mounting a recommendation 
will be made at a later date. 











S. A. E. | | | | | | 
Flywheel | 1]; BIC | D E |F/ G | R 
? Housing _ | eae Lad 
No. 1 euvsss| 28% | 26% | 28% 1 2 2% | 1 | 0.750 | Ue 
Nos. 2, 3 and 4...| 23% | 24% | 25% | 2% | 1M. | & | 0.625 | & 
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Ke NGINE REAR SUPPORT ARMS 


MIscELLANEOUS DIvIsIoNn 
(9) Nuts for Machine Screws 


In the past machine screw nuts have varied greatly in 
proportions. After long consideration the Miscellaneous 
Division, in cooperation with the A. S. M. E. Committee 
and the machine screw nut manufacturers, recommends 
the following machine screw nut sizes and proportions 
for adoption as S. A. E. Standard. 














| x 
\ , 4% 
| | A B BA 
ac | Y ‘ 
annie x eS 
his t - x 
bbe bh 4 Hf ae 
tae : i 
NUTS FOR MACHINE SCREWS 
: SIZE A _| Short Diameter Nominal Thickness 
No. Decimal Sar __(B) KC __(N) 
OT | 0.060 1 0.045 
1f 0.073 Py 0.055 
2 0.086 or 0.065 
: 0.099 } sat 0.074f 
{ 0.112 1 | 0.084 
4 0.125 ort 0.094f 
6 0.138 | 5 0.104 
a“ 
8 0.164 1} 1 
10 | 0.190 | i ba 
12 0.216 is 2, 
14 0.242 4 | 3s 
* 
| 0.294 6 | i 
20 =| 0.320 48 } 
* 
24 0.372 re | Ps 
- 
‘ 
30 - 0.450 o $5 | 3 


| s 





Notes.—* Intermediate sizes are special—7, 9, 16, 22, 26, 28. 


Their dimensions are the same as for—6, 8, 14, 20, 24, 24. 
+Made from bar stock only. 


tUnless made from bar stock, Nos. 3 and 5 will be made 


the same dimensions as Nos. 2 and 4 respectively. 
Table gives all stock sizes for square and hexagon ma- 
chine screw nuts of brass, iron and steel. 


In presenting the report on this subject, E. H. Ehr- 
man, chairman of the Division, said. ‘The only sug- 
gestion I have to offer in connection with the specifica 
tions is that, in view of the possible time that the num 
ber sizes of screws will stop at No. 12, the numbers 
larger than 12 would be replaced by fractional sizes; 
ly, in. for No. 14, 5/16 in. for No. 20, %% in. for No. 24, 
and %% in. for No. 30. This will in no way affect the out 
side dimensions of the nut, and it is brought to your 
attention merely to avoid any misunderstanding or con- 
fusion in case any later Division action may eliminate 
the decimal sizes of above No. 12. 


THE DISCUSSION 


EK. H. EHRMAN: In the first place, nuts for machine 
screws are usually punched, have rough exterior, and are 
not very accurately made; the holes are not counter-sunk 
but only tapped, leaving the partial threads unfinished at 
each side of the nut. Moreover, this specification has 
been adopted in toto by all of the machine screw nut 
manufacturers, and satisfies the requirements originally 
laid down by the Navy, which are: 

That the tap size of the nut should be easily dis 
tinguishable by the*outside dimensions, which means 
that no two tap sizes should have the same outside 
dimensions. 

That especially in the larger sizes the dimensions of 
the nuts should require no new wrench sizes. 

With reference to the aeronautic S. A. E. standards, 
which were adopted approximately a year ago, I would 
say that the nuts, according to the standard, are made 
from the bar; the specification calls for both ends of the 
tapped hole being counter-sunk, which might remove, 
through carelessness, more thread than is intended. That 
is one reason why the thickness of the nut was made 
approximately 0.01 in. more in the case of the No. 4 nut. 

On the other hand, at the meeting of the Aeronautic 
Division that had the formulation of this specification 
in hand, it was decided that 3/32 in. should be the thin- 
nest nut, and also the thinnest head; also that the next 
size above No. 4 should have a thickness that would be 
proportionate to the size, based on the No. 4 and the nut 
size above it. This made it necessary to make the thick- 
ness of the nut 0.109 in. You will see that the aeronautic 
nut specification was rather tied up to earlier specifica- 
tions formulated by the Aeronautic Division. 

On the other hand, I see no real need for trying to co- 
ordinate the two. Each one serves its purpose. There 
is going to be no confusion whatever. A machine screw 
nut is made with such large tolerances and width limits, 
that it would be unsuitable for aircraft work. 

Another feature that enters into the specification for 
the aircraft series is that of reducing the number of 
wrench openings to a minimum. Consequently, not alone 
in the two sizes mentioned is the short diameter made 
the same, but also in some of the larger sizes, No. 12 
and 14-in. 

I do not see any reason why both standards should not 
stand and be adopted by the Society. Further than this, 
the Aeronautic Division has deviated from the automo- 
bile specification in making the thickness of the nut 
three-quarters of the diameter, rather than seven-eighths 
and has also instituted a thin series of nuts. I do not 
see anything whatever in the two specifications that con- 
flicts on account of the difference in use of the nuts. 


It remains to be said, however, that inasmuch as the 


machine screw nut specification has been adopted by the 
nut manufacturers, it seems hardly wise to make any 
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changes in it. If it is not acceptable to the Society, it 
will have to be rejected in toto, as it is hardly subject 
to amendment. 

M. W. HANKS: The fact that the aeronautic standards 
that the Society adopted have been adopted by beth the 
Army and the Navy gives them considerable strength, 
I hardly think that either the Army or the Navy will 
feel like changing those standards. It was found ad- 
visable, after a long series of tests made about a year 
ago, to make the aircraft nuts a different standard than 
was formerly adopted by the Society, because of the 
classes of steel being used. That was accepted by both 
the Army and Navy. All their orders are going through 
with those particular nuts, and they are averse to making 
any changes. 

CHAIRMAN BACHMAN: It is my understanding that 
this recommendation of the Miscellaneous Division is 
not a change from the aeronautic standard. This refers 
distinctly to nuts for machine screws. The thing Mr. 
Hanks is talking about is plain nuts for aeronautic prac- 
tice. 

Mr. HANKS: Quite true. But I see no reason why the 
standards should not be the same. 

Mr. EHRMAN: I would like to add that the difference 
between the standards for aeronautic bolts, and the auto- 
mobile standards in which the nuts are thicker, is on 
account of high-tensile steel used in aeronautic practice. 
Consequently, for the sake of lightness, the heads are 
made thinner on the aeronautic bolts. In a test made at 
the Curtiss plant it was found that a nut having a thick- 
ness of three quarters diameter was equal in strength 
to a heat-treated nickel-steel bolt. So that there is no 
need of having it thicker. The aeronautic thin nut is a 
finished product. A machine screw nut is a very rough 
product that can be easily distinguished, and probably 
would not be used in aeronautic practice at all. 

Mr. HANKS: It so happens that there are only three 
sizes. If the series is right, why should they not be put 
out in other sizes? Another point occurs to me. Why is 
it the Society adopts an S. A. E. Standard here for these 
particular sizes, while it has not previously adopted 
S. A. E. sizes above 4-in.? 

CHAIRMAN BACHMAN: I think the answer is that below 
14-in. the S. A. E. Standard is the A. S. M. E. machine 
screw thread. 

Mr. EHRMAN: The aeronautic standard stands by 
itself. The pitches are not in all cases A. S. M. E., and, 
more than that, the question of ability to get on the 
market thirty-seven sizes of stock, made the Committee 
apprehensive; so instead of what they should have done, 
they have deviated from that to get sizes that they 
thought would be commercially obtainable on the market. 
Instead of the machine screw nuts being compromised, 
the aeronautic standard was compromised. Further than 
that, you are not adopting an A. S. M. E. specification; 
this recommendation is from a joint committee com- 
posed of A. S. M. E. and 8. A. E. members. Each society 
can adopt the recommendations of the committee without 
adopting a standard of the other society. 

Mr. HANKS: May I ask, Mr. Ehrman, if in the work 
of the National Screw Thread Commission, there is a 
tendency to confine ultimate U. S. standard pitches to 
S. A. E. standard pitches above 14 in., leaving out the 
A. S. M. E. sizes above 14 in.? 

Mr. EHRMAN: The trend is to abolish number sizes 
above No. 12, so that ordinary machine screw nuts above 
No. 12 in size would be made in fractional sizes, to obvi- 
ate duplications of sizes approximating each other. 





Mr. HANKS: Anticipating that possible decision, we 
are standardizing in a series of A. S. M. E. % in. If 
the outside dimensions of the aeronautic and the machine 
screw nuts corresponded, it would be all right. 

Mr. EHRMAN: The machine screw nut dimensions 
recommended by the Division correspond to from 85 to 
90 per cent of the machine screw nuts made in the in- 
dustry today. This specification is merely a formal 
presentation of the best practice that has obtained for 
years. 

W. S. HowArpD: I would like to know why, when we 
make up these tables, we cannot have the long dimensions 
of the nut included, either in decimals or in the nearest 
fraction. 

Mr. EHRMAN: I think that there should be tables 
among the data sheets, giving the long diameters for 
different sizes of hexagon and square nuts. 

Mr. HOWARD: Before we can establish the bolt clear- 
ance diameter, we must know the long diameters. 

Mr. EHRMAN: There is a danger in putting in that 
specification because users will complain that the long 
diameters are not as represented. For computation and 
designs a table among the data sheets that gives that in- 
formation would be more desirable. The long diameters 
are in a way necessary in Europe, particularly in France, 
for the reason that the bolts are made out of round 
stock, and the heads are square, so that it is a matter of 
necessity to know what stock is to be used, but in this 
country where the long diameters cut no figure in manu- 
facture and the only figure that they cut is in design, 
we could obtain the information from one table rather 
than go through all bolt and screw specifications to ob- 
tain what we wish. There is no objection whatever to 
putting it in a separate table with an explanatory note. 


(10) Spark-Plug Dimensions—Aeronautic 


The extension and revision of aeronautic spark-piug 
shell dimensions, printed on pages 3a and 3b, S. A. E. 
Handbook, vol I, has been considered by the Division, 
with a view to bringing the present S. A. E. Recommended 


Practice into harmony with a desired international 
standard. 


In presenting a verbal report on this subject Mr. Ehr- 
man said that this shell follows very closely the recom- 
mendations of the British Engineering Standards Asso- 
ciation, with the exception of a few changes in the maxi- 
mum projection, which was reduced from 31% to 3 in.; 
the length of the thread, which was changed from 21/64 
to 13/32 in., and the note at the right, which was 
changed from five threads to seven threads nearly. These 
will in no way bar use of the spark-plug in British en- 
gines; in fact the Division is in receipt of a letter from 
Rolls-Royce, Ltd., in which the statement is made that it 
prefers a cylinder-wall thickness of 0.6 in. to a wall thick- 
ness of 0.5 in. This, together with the fact that 0.6 in. 
meets the Liberty engine dimensions, as well as those of 
other American makes of engine, influenced the making 
of these changes. Also, it was found that the spark-plugs 
used on a large number of American engines corresponded 
to the plugs having dimensions as revised. 


THE DISCUSSION 


C. C. HINKLEY: I would like to ask Mr. Ehrman’s 
opinion on the amount of space he has allowed to bend 
the wire at the bottom of the plug. He states that the 
23/64-in. dimension should be increased. That cuts the 
wire down. 

Mr. EHRMAN: The diagram merely shows an optional 
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‘Vy 
yy has therefore prepared the accompanying series of leaf 
x points as answering all commercial requirements, and 
SN ( recommends that the nomenclature indicated be adopted 
= as S. A. E. Standard. 
12) Leaf Point 
' y "tk | The following leaf points shown above are recom- 
‘ v7) : pa : ‘ mended by the Springs Division for adoption as S. A. E 
S s < ‘ i Recommended Practice : | | 
<> . . Leaf Points Nos. 1, 2 and 3 for rolled tapered leaves 
S iss Leaf Points Nos. 3 and 4 for full thickness leaves 
is pe——is mi Rebound clips to be used in all cases 
S hamter not a v 
} ra | " i I ¢ I Parallelism 
. «= 7 /hreaas (rear The present 3/16-in. value for angular variation of 
i te : the eve center line is considered too close for practical 
V > 7 a y Ap 7 


ommercial vehicle spring tests and the Division recom 
nends that this be specified as %¢ in. both ways for com 
nercial vehicles as shown in the accompanying drawing. 
way Of using that space Chi not the best ynstru S A. E. Recommended Practic« 

tion or the preferred construction, and our changes were 
made in strict accordance with the preferred con 


tion; also so as not to interfere with the British specifica - 
tions. The British will not make use of the petticoat ; 
below the thread; they do not like it. In this count: 
we prefer it The British will mount the electrode a 8 ~ 
though there were no petticoat there, where: ve would 
extend the petticoat to the distance shown; and the f 
electrode will be a pin running across the diameter, and TT } 
passing through the petticoat. The recommendation i, High ; 
fit both the British requirements, and the best w 
find with reference to American requirements 
Mr. HINKLE [n aeronautical plug pract t os 
proper to use the wire plug base? 
Mr. EHRMAN: Our suggestion permits it aks 
Mr. HINKLEY: The idea being that it is pe 
in our construction to make that distance greater in the 
wire if we wish? [4): Be Bashioss aad Bolt Talevances 
Mr. EHRMAN: Yes. 
HM. -‘CRANE: The screw thread terminal r The tolerances shown on page 49d, S. A. E. Handbook, 
mended by the Division is certainly not common ol. 1, are considered too close for practical application 
CHAIRMAN BACHMAN: Is there anv obiection t : The Springs Division recommends that they be opened up 
ing it as an option? te within commercial limits as follows: 
Mr. CRANE: I do not know that there is any Bushed eyes—plus 0.001, minus 0.003 
We do want some type of snap terminal, without a doubt Bolts for bushed eyes—minus 0.005, minus 0.008 
Mr. EHRMAN: There are no dimensions on the fasten Unbushed eyes—plus 0.001, minus 0.004 
ing device other than the 8-32 A. 8S. M. E. thread, so that Ground bolts for unbushed eyes—minus 0.006, minus 
if the thread is not to be used, the shape of the ter: Y.009 
could be modified «is desired; or the matter might , Unground bolts (hot-rolled) for unbushed eyes—diam 
further considered by the Division as to standard eter minus 0.006, for maximut 0 as to use standard 
the terminal for use in this country reamet 
CHAIRMAN BACHMAN: Would it materially affect tl [In presenting this report, Walter M. Newkirk, chair 
proposition, if all reference to the terminal end were left man of the Division, called attention to the fact that th: 
off? That is, would the action you are desiring to take standard deviation is used with reference to the distance 
be accomplished if that were left off’ that the eye center line is from a line at right angles t 
Mr. EHRMAN: Yes the spring center line at a distance of 18 in. from the 
SprRINGS DIVISION spring instead of the total or twice this distance. Thi 
tolerance has been doubled in the case of commercial 
11) Leaf Points—Nomenclature vehicles, principally for the reason that it is practically 
Many of the leaf points shown on page 49b, S. A. E npossible to attain that degree of accuracy heretofore 


Handbook, vol. I, are obsolete. The Springs Divisio specified in this class of work. 





















































STANDARDS COMMITTEE 


Supplementing this report on 8S. A. E. Recommended 
Practice, Mr. Newkirk said that all of the changes were 
made with the idea of permitting the use of standard 
recommended articles which can be bought on the market. 
The finished sizes of bolts, when they are ground, can, of 
course, be made just’as readily from one range as they 
can from another. 

(15) Wrapped Eyes 

The Division recommends that the S. A. E. Recom- 
mended Practice on page 49e, S. A. E. Handbook, vol. 1, 
be changed to read: ‘“‘Where drive is taken through 
springs on commercial vehicles, the second plate may be 
loosely wrapped around the eye of the driving end. In 
all other cases wrapped eyes should not be used.” 

16) Width of Spring Ends 

It is recommended by the Division that the tolerance 
for spring widths be changed to 0.005 in. for passenger 
ears and 0.010 in. for commercial vehicles. The revised 

A. E. Recommended Practice will read, “Spring ends 
should be finished to a width of 1/16 in. less than the 
nominal width of the springs, with a plus or minus tol- 
erance of 0.005 in. for passenger cars and 0.010 in. for 
commercial vehicles, to a point far enough back on the 
spring to allow free shackle movement or free sliding 
movement in case of flat-end springs.” 

17) 


Rebound Clips, Spacers and Bolts 


It is recommended that the following note be added 
to page 49u, S. A. E. Handbook, vol. I: “Clearance be- 


tween the rebound clip bolts (or spacer tubes if used) 

and spring plates shall not exceed 3/32 in. for passenger 

cars or 3/16 in. for commercial vehicles.” 

Widths, Lengths, Eye and Clip Diameters 
for Commercial Vehicles 


(18) Spring 


It is recommended by the Division that page 49h, S. 
A. E. Handbook, vol. I, be revised so that in the third 
line of the first paragraph the expression, “44 in. larger,’ 
will read, ‘the same,” and the following added at the 
end of the paragraph: “. as on the other end, 
and in agreement with the above table. Considering 
strength of the main plate, it is believed more desirable 
to put a heavier load on a bushing than to risk opening 
up the eye, which might happen if the eye were increased 
in diameter.” 








Approx, . . 
pero Sprinc Cup Diaw 
Load . | a 
. per Spring Min Eye ALLoY STEEI 
Capacity Loca Spring, Width, Length Diam. > 
Tons vies Lb (In of Spring, (see Spring | Spring 
| 
Truck In Notes | Seton | Under- 
| Loaded) | | Axle slung 
A Front 2 or 24% 40 34 5 34 
Rear | 2or 24% 50 y 4% ‘ 
1 | Front | 2or2\ 40 34 % 34 
| Rear 24 or 2% 50 1 % 


2 | Front E 24 or 2% 





| 
| 
au ora] 50 | or 
11 Front - 24% or2% 42 e % 
ae | Rear ~ 3 , hit 4 l 
a 
Te 
} 


| 2% 2 | 42 4 4 
| Rear $s 21% or 54 1% — A l 
ou } om | = 
3} Front © 2\%or3 | 44 % l 
Rear ~ sor4 56 M4 1} 
5 Front e ; -. ' - % ‘er 
Rear 4 or 5 56 =| 14 or flat 1 oa’ 
| end sl 
—_—~— = ‘ ie . — a = our — 
7 Front = | 46 1 1 | 14 
Rear 5 58 1% or flat | L¥¢ 1% 
end 


NOTES—The column “Capacity, Tons,” is intended only 
to indicate the general truck capacities on which the corre- 
sponding usual spring sizes are used. The above table applies 
to all types of drives. 

Heat-treated alloy steel spring clips shall be used in all 
cases. 
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MEETING 155 


in presenting these two recommendations for accept 
ance as S. A. E. Recommended Practice, Mr. Newkirk 
stated that the approximate load per spring had been 
omitted since the Division felt that it had not sufficient 
information to state properly what these loads should be. 
It was also felt that it was desirable to give optional 
widths of certain of the springs for both classes of ve- 
hicles. 


19) 


Sping Widths and Lengths, Eye and Clip Diame 
ters for Passenger Cars 
The data in the tables of spring widths, eye and clip 
diameters for passenger cars and commercial vehicles 
have been carefully reviewed and revised by the Division 
in order to have them accord with current practice. The 
figures relative to spring lengths are added to the tables, 


as it is believed they will be of value to car designers. 
\ pprox 
Load per Recom | Spring 
Shipping Spring | mended Spring | Eye Clip 
Weight Location With Spring Width, Diameter Diameter, 
of Car Passen- | Length, | In \ (See Tn 
Lb gers), In | Notes) (Alloy 
| Lb. Steel) 
| . } oe 
Under 2500 Front | 38 | } \4 
Rear | ~~ 52 l 2 |} | ve 
— S is = ao 
2500 to 3000)! Front Sg | 410 134 or2 - 
Rear b | 4 2 214 6 ‘e 
3000 to 3600| Front | ct | 40 [Ee . fa 
Re ar | g | 56 2 or 214 t' 4 | By 
3600 to 4200} “Front = | 42 20 4 | 
Rear | 58 j2'4 or2 44 ! + 


The third sentence of the notes in the data sheet shouid 
be omitted and the following note added, “Heat-treated 
alloy steel spring clips shall be used in all cases.” 

(20) Frame Brackets 

It is recommended by the Division that the third para- 
graph of this subject on page 49e, S. A. E. Handbook, 
vol. 1, be extended to read, “The distance between the 
ears of bracket hoods should be 0.010 in. greater than 
the finished width of the spring eyes, with a minus tol- 
erance of 0.000 in. and a plus tolerance of 0.005 in. for 
passenger cars. For commercial vehicles the minus tol- 
erance should be 0.000 in. and the plus 0.010 in.,” thus 


making the S. A. E. Recommended Practice cover both 
classes of vehicles. 


(21) Leaf Spring Specifications 
In connection with item (f) on page 49i, S. A. E. Hand- 
book, vol. I, the following revision is recommended for 


the S. A. E. Standard “Method of clamping spring in 
center.” 


Pen ree ah (S. A. E. Standard) 
DE seo ies osteo Oe ee (Not recommended) 
RS RR ae ee dL A (Not recommended) 


Spring seat lengths over all....... 
Distance between spring clips........ 


It is recommended by the Division that the item (g) on 
page 491, S. A. E. Handbook, vol. I, be revised in part 
to read, “Fill in type of eye as follows, ‘In,’ ‘Out.’ ” 


ae e 
TYPES OF SPRING EYES 


It is also recommended that the illustration be changed 


to show the words “In” and “Out” as shown in the draw- 
ing. 
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CAMMY 
THREE-QUARTER ELLIPTIC SPRING COMPRESSION-TEST SUPPOR1 


The Division recommends that the group of drawings 
on page 155 be revised to show the position and in some 
cases the length of the spring seats. On page 49q, S. 
A. E. Handbook, vol. I, the drawing is wrong and should 
be as shown in the accompanying drawing, the rollers 
being under the I-beam instead of under the end of the 
spring. 
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TrRE AND Rim Division 
(23) Industrial Truck Tires 


It was found upon investigation that there is little 
uniformity in present practice for- industrial truck tire 
sizes. After carefully considering the situation the 
Tire and Rim Division recommends that the following 
industrial truck tire and wheel dimensions be adopted 
for S. A. E. Standard: 





TirRE DIMENSIONS 





WHEEL DIMENSIONS 


Nominal | ‘ , W heel | Widths of 
sectional . = 

Diameter, Widths. In Diameter, Felloes 
In ' aes In | In 
10 3\4 6 2% 
10 5 6 fl, 
16 3! 12 2% 
16 a 12 11, 
20 3} 16 23; 
20 5 16 114 
24 3} 20 25, 
28 3 24 2 3/ 





LEAF SPRING 


(22) Finishes of Springs 


The Division recommended that only three finishes be 
adopted as S. A. E. Standard, since only that number are 
really accepted as standard by the trade. These are as 
follows: 

Black—All plates left in the condition in which they 
left the heat-treating process 

Half Bright—Outside surface of the eyes, and the 
upper exposed portion of the plates to be ground or 
polished, free from scale. Remaining exposed surfaces 
to be left black 

Bright—tTo be the same finish as half bright, with the 
addition that the edges of all plates are to be ground 
or polished 





SPECIFICATIONS 


“Wheel diameters shall be 4 in. less than the nominal 
tire diameters. The height of the finished tire is to be 
2 in. for all sizes. The width of the wheel felloe is to 
be in accordance with the present S. A. E. standard truck 
tire practice and the rim diameter tolerances will be 
plus 0.005, minus zero.” The acceptance of this rec- 
ommendation will make all the former or present S. A. E. 
standards for industrial truck tire sizes null and void. 


(24) Base Bands far Solid Tires 


The base band dimensions recommended for S. A. E. 
Standard are shown below. These conform to the rec- 
ommended series of solid tire sizes and are in accord- 
ance with the base bands recommended and adopted by 
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BASE BANDS FOR SOLID TIRES 


the War Service Committee of the Rubber Industry of 
the U. S. A. The recommended bands relate to corru- 
gated mill sections and it is optional with tire manu- 
facturers to use either mill corrugated or dovetail fac- 
ings, as the same general dimensions apply to bands 
with either facing. 

















BASE BANDS FOR SOLID TIRES 
| | 
CORRU- | 
GATIONS | | 
Base | Limits 
Band \ B of C - | § G I 
Size B | 
| No. ) } 
| | 
3} 114 + | 114.1 18 |0 191| 3% | 3% | 
f 113%, ) +4. | % | 20 |0.196) 35% | 46 | Hes 
5 54, : Ke 26 QO ‘ 189 4 5%, 5M on 
6 2% | 63 + | ve 32 10.185; 55%, O¥%6 | Kos 
7 sy, | 7% ti. | Ye | 36 |0.192] 65% | THe | Mee 
re) % | 8% +% | Ko 40 |0.196) 72%, 38 5G 
10 | % |10% | 4% | % | 50 |0.196] 92%] 10 Sig 
12 | & |12% | 2% | He | 60 [0.197] 112%] 12 Ny 
14 | % | 14% | +. | %e | 70 10.197 é 


THE DISCUSSION 


J. E. HALE: I believe we should have a standard which 
will ultimately be one thing or the other, and that we will 
make a mistake if we adopt a standard which makes cor- 
rugated or dovetail facings optional on base bands. Fur- 
thermore, there is a detail in dimension on the base band 
that I would like to see changed; the curve at the lower 
corner, on the under side, does not provide the most ef- 
fective lead for pressing on the tires. Eliminate the 
1,-in. radius altogether. I would like to see the recom- 
mendation of the Division on base bands changed to read 
that the S. A. E. Standard base shall be corrugated, and 
that that particular detail in connection with the dimen- 
sion of the band should be changed as first specified by 
me. 

C. B. WHITTELSEY: Relative to the first point that Mr. 
Hale brings out, to get all these bands corrugated and 
leave out the dovetail, I think that would work a hard- 
ship on a number of solid tire manufacturers, and could 
not be carried through successfully. It would limit the 
design there, which has been worked successfully since 
the first base bands were made. 

Mr. HALE: This base band standard has been the sub- 
ject of very thorough deliberation by the War Service 
Committee of the Rubber Industry, and it was definitely 
understood that the ultimate standard would be a cor- 
rugated base. It was admitted that there might be some 
manufacturers who would want to use a dovetail base 
until they had worked ovt some improvements. But bear 
in mind the big idea of a base standard was to have one 
standard, so as to simplify production. We shall not ac- 
complish what we should, if we have a dual standard. 
The understanding in the Rubber Committee was that 
anybody who wanted to use the dovetail for the time 


~ 


or 


being was to have this privilege, but that the ultimate 
standard was to be a corrugated standard. 

J. G. SWAIN: I was secretary of the Solid Tire Com- 
mittee of the Rubber Industry that considered this sub- 
ject, and it was the consensus of opinion of the Com- 
mittee that the solid tire manufacturers were not in a 
position at this time to recommend a definite form of 
corrugation or facing for a base band, and the minutes 
of the meeting and the records of the various meetings 
of the Committee will show that they were not ready to 
adopt a definite standard. The matter was left open as 
optional, and I am sure that that is the position that the 
majority of the solid tire manufacturers take on the way 
this subject should be handled. Furthermore, I think 
that it is really beyond the functions of this Suciety to 
adopt a standard here without it having been recom- 
mended by the industry, which is so vitally interested in 
the subject, and I think that the matter should be left as 
recommended right here in this report. If at any time 
the solid tire manufacturers are ready’ to recommend a 
definite standard as to the facing of the base band for a 
solid tire, they will submit that to the proper committee 
of this Society, with the request that it be adopted. 

W. N. DUNCAN: I also was on the War Service Com- 
mittee and think that Mr. Hale’s opinion is incorrect re- 
garding this facing. 

W. M. BRITTON: I believe the Society should not take 
the position of deciding definitely on the particular kind 
of facing that should be used on the base band. I believe 
that should be left to the particular user of the band, or 
the tire manufacturer. I believe, however, that it would 
be a step in the right direction to standardize the out- 
side contour of the band itself. The recommendation of 
the Division should stand, permitting either the cor- 
rugated or the dovetail facing. 

C. B. WILLIAMS: This report, I take it, relates to cer- 
tain sizes and makes it optional whether the dovetail or 
the corrugated facing is used. Both of these sections 
are being used now. I think this discussion is all beside 
the point. 

Mr. SWAIN: The subject of contour was discussed at 
some length at the various meetings of the committee. 
It was the consensus of opinion that inasmuch as the 
contour shown in the report had been used successfully 
by one of the larger tire manufacturers and was one of 
the simplest rollings to secure from the mills, it was 
quite adequate for the purpose intended, to facilitate the 
application of the solid tire to the felloe band. I believe 
that the recommendations of the Committee should stand 
as they are in the report. 

W. C. Keys: The Committee considered a long cham- 
fer that ran back under the upturned flange of the band, 
but the point was brought out that this resulted in too 
little support in the mounting of the band. Therefore 
the recommendation given in the report of the Division 
was decided upon. 


(25) Base Bands for Industrial Truck Wheels 


The sections of tires and base bands as recommended 
for solid tires for trucks also apply to industrial truck 
wheels, and the Division recommends that the recom- 
mended 8S. A. E. Standard 3% and 5 in. pressed-on chan- 
nel sections shown in the accompanying drawing be 
adopted for industrial truck wheels. 


(26) Solid Tire Sections 


In first working on this subject the intention was to 
standardize the sections and contours for solid tires but” 
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as this would tend to limit the design of solid tires, the 
Division recommends that the minimum total cross-sec- 
tional rubber area of solid tires on standard bands for 
commercial vehicle wheels shall be as shown in the ac- 
companying table, which is in complete accord with the 
schedule worked out and adopted by the Solid Tire Divi- 
sion, War Service Committee of the Rubber Industry of 
the U. S. A. These areas include the hard and soft 
rubber used in solid tires and are recommended for ac- 
ceptance as an S. A. E. Standard. 


Minimum Total 
Sectional Area 
of Rubber, 


Solid Tire 
Widths, In. 


Sq. In 

. 3% 6.7 
4 4.40 

5 10.75 

6 3.49 

7 16.75 

. 19.75 

10 25.75 

12 31.75 

14 37.75 


(27) W ood Fy lloe Din eCnst_oms 


At the June, 1918, meeting of the Society wood felloe 
dimensions were adopted for only the 6, 7 and 8 in. rims. 
To complete this specification for 342, 4 and 4%% in. rims, 
the dimensions recommended for S. A. E. Standard are 
as follows: 


Pne umatic Tire Rims 


Nominal Tire 


and Rim Size Width Depth 
30x3% Lk Ly 

14) _ 6 

32x3% L\% 4 

1% 0 

33x4 Ly Li, 

} 1% —0) 

34x44 *2 1 f+, 
12% \—0 


*Width of felloes for rims with special sections. 
+Width of felloes for demountable rims on cold-rolled 
bands. 
These felloe band dimensions conform with those 
adopted by the Automotive Wood Wheel Manufacturers’ 
Association. . 


(28) Allowable Tolerances for Felloe Bands 


The tolerances given on page 8a, S. A. E. Handbook, 
vol. I, are used for the inspection of not only steel 
bands on wood wheels but also for steel wheels. The Divi- 
sion recommends that the wording at the bottom of page 
8a, be changed to read, “Band circumference after ap- 
plication to wood wheels and circumferences of steel 
wheels,” to make the S. A. E. Standard applicable to 
both types ‘of wheel. 


29) Edges of Felloe Bands 


The present specification as revised at the June meet- 
ing in Dayton to 3/16 in. radius on the inside edges and 
1/16 in., radius on the outside edges of bands, is a specifi- 


cation to which it is practically impossible to get the mills 


| WVWWWV)|J@|WU\U@#- i“ WEL OO 


to roll steel. The Division therefore recommends that 
the edges of felloe bands be changed to 3/32 in. radius 
for all edges. This proposal is approved by both wheel 
and tire manufacturers and is presented for acceptance 
as an S. A. E. Standard. 


30 Pneumatic Tires for Motorcycles 


The present S. A. E. motorcycle tire sizes printed on 
page 8k, S. A. E. Handbook, vol. I, are 2%4, 214, 234, and 
3 in. sectional diameters. In order to bring the S. A. E. 
table up to date and have it complete, the Division rec- 
ommends the following for adoption as S. A. E. Standard. 
As the tendency in motorcycle design is toward heavier 
types of machines, the recommended tire sizes are con- 
sidered ample, and conform to the sizes recommended and 
adopted by the War Service Committee of the Rubber 
Industry of the U.S. A. 


TIRE SEAT 


NOMINAL OVERSIZE DIAMETER OF 
TIRE S121 [IRE {IM Type 
- —| ————| of Rim 
In Mm In | Mm, | In | Mm. 
a aenabll in aes 
26x2% | 60/535 | None | None | 21 | 535 | BB 
28x3 75/560 29x3% | 90/560 | 22 560 cA 


31) Valve Hole Size—Automobile Rims 


A %-in. diameter valve-hole has already been stand- 
ardized for the 314, 4 and 4% in. rims. The Division 





—a ee 
“: aive ole n 
Size (inches) 
| (Inches) A B C 
, » ° 2 a Oe a , 
{ 6 { 6 1% 5% 46 
4 7 1% 58 He 
\ \ 
VALVE HOLE SIZE FOR GIANT 
« B-» 1 DEMOUNTABLE AND STRAIGHT 


~ 


DE TrucK RIMS 





now recommends valve-hole sizes for the 6 and 7 in. 
rims as shown on the accompanying drawing, to be in- 
cluded with the present Standards. 
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Problems of the Naval Aircraft Factory 
During the War 


By CoMMANDER F. G. CopurN (Non-Member) * 


ANNUAL MEETING PAPER 


HE reason for the establishment of the Naval Air- 

craft Factory was the problem of aircraft supply 

which faced the Navy Department upon the en- 
trance of the United States into the great world war. It 
is unnecessary to recite these conditions to the members 
of this Society. It suffices to say that the army’s require- 
ments for large numbers of planes promoted a decided 
lack of interest in the navy’s requirements for compara- 
tively small numbers of machines, and the Navy Depart- 
ment therefore concluded that it was necessary to build 
and put into production an aircraft factory to be owned 
by the Navy, in order, first, to assure a part, at least, of 
its aircraft supply; second, to obtain cost data for the 
Department’s guidance in its dealings with private manu- 
facturers; third, to have under its own control a factory 
capable of producing experimental work. 


APPOINTMENT OF AN INVESTIGATING Boarpb 


The Department directed that a survey of the situation 
be made early in June, 1917, with a report upon the size, 
cost, and location of a factory capable of producing 1000 
navy school planes, known as Curtiss N-9, per annum, 
and further to report upon the minimum time in which 
such a plant could be built, equipped, manned and put into 
operation. The field for investigation was necessarily 
limited, as at that time only the Churchill Street plant of 
the Curtiss Aeroplane company could be considered a 
manufacturing plant for airplanes. There were a number 
of other firms producing planes in small quantities or 
getting ready to produce them in large quantities. But 
scanty information was therefore available and there was 
no time to make an exhaustive study that under ordinary 
peace-time conditions would be expected before embark- 
ing on an enterprise of this size. Consequently about the 
middle of July, 1917, it was reported to the Chief of the 
Bureau of Construction and Repair, Admiral D. W. Tay- 
lor, U. S. N., and to the Secretary of the Navy, that a 
plant of the required size could be built at the League 
Island Navy Yard at a cost of approximately $1,000,000 
in about 100 days. 

On July 27, 1917, the Secretary of the Navy approved 
the project and directed the Chief of the Bureau of Con- 
struction and Repair to proceed with the construction. 


BuiILDING CONTRACTS AWARDED 


The contract for the buildings was awarded Aug. 6, 
1917, ground actually being broken four days later. Bene- 
ficial occupancy of part of the building was obtained about 
Oct. 1, 1917, ahead of the time promised by the contract- 
or. On Oct. 16, 1917, sixty-seven days after breaking 
ground, the first power-driven machine was put in opera- 
tion and the entire building was pronounced complete 
Nov. 28, 1917. 

The engineering data and plans for the planes to be 
built were received by the factory Oct. 26, 1917, and on 
March 27, 1918, 228 days after ground was broken and 
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Illustrated with PHoroGRAPHS AND CHARTS 


151 days after receipt of the plans, the first machine was 
given its first flight, which was successful, and on April 
2, 1918, this machine and the second one were shipped 
from the factory en route to England. These two boats 
were the first of the original manufacturing order, which 
was completed July 2, 1918, ahead of the time scheduled 
for its completion. 

Some figures obtained as of Sept. 30, 1918, about a 
month and a half before the armistice was signed, will 
give an idea of the size of the factory at that time. It 
has been enlarged beyond the bounds of the original pro- 
ject, as will be described. 

Fotal Heer apace, we. Tt... ck wccks 750,000 
Total ground covered including lum- 


BOF FAROE, ANOS ii soe ve% 41 
Total number of employes .......... 3,600 
Of which were women ........... 750 
Value of plant, buildings, and equipment ....$4,476,000 
Gubeiies Mri > oo. itera cs 1,621,000 
WOR 3 PICMG 2565 SO EL .. 1,662,000 
Total inventory Sa dhadlan ad olay ei Maal $7,759,000 
Value of output 
(a) 183 Twin-engined flying boats (at ap- 
proximately $20,000 each) ........ $3,660,000 
(b) 4 Experimental machines, 50 sets twin- 
engined flying boat spares and a con- 
siderable volume of ordinary experi- 
mental and repair work ........... 200,000 
Total value of output .............$3,860,000 
Payroll for month of September, 1918 ...... $405,000 


Total expended in wages up to Oct. 1, 1918...$2,790,000 
THe OrictnaL| PLANT 


The original plant consisted of a building 400 ft. square 
containing a balanced plane factory—that is, mill, metal 
shop, panel shop, covering, varnish, and dope rooms, hull 
shop and final assembly, together with the general offices, 
toilet and locker rooms, cafeterias, and storeroom. In 
addition there was a four-cell Tiemann dry kiln, a brick 
building 60 by 100 ft., heated, for the storage of kiln 
dried lumber, a lumber yard with modern pile bottoms 
for the accommodation of approximately 3,000,000 ft. of 
lumber, and a boiler house. 

Fig. 6 gives the layout of the entire factory buildings, 
Nos. 1 and 2, constituting the original project, the block 
to the south of the main building, No. 5, being the lumber 
yard. The large building is made up of a section 300 by 
400 ft. of the Austin Co. No. 3 building, and a special 
hay 100 by 400 ft. was added to supply hull building and 
final assembly space. This extra bay was 100 ft. wide 
with a clearance under the roof trusses of 51 ft., accom- 
modating a 10-ton, three-motor, overhead traveling elec- 
tric crane with a 40-ft. hook hoist. The provision of this 
high, wide, long bay seemed .to many to be of doubtful 
value, but it was intended to meet the requirements of 
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the future, which it seemed certain would be for large 
planes, and as it happened the factory never went into 
production on small planes, but was started at once on 
large planes, making this building and its crane a paying 
investment from the start. 


Layout AssurRED FLEXIBILITY 


The allocation of space to the various activities of the 
plant was a problem which did not at the time admit of 
definite solution because of lack of definite information as 
to the types of machine to be built and of information as 
to the amount of space actually required for known types 
of machines. The only partitions erected, therefore, were 
those necessary to meet the following requirements: 
First, to separate the high bay from the low part of the 
building, as a fire protection measure; second, to separ- 
ate the offices, toilet and locker rooms and cafeteria from 
the factory for fire protection, cleanliness and quiet; 
third, to enclose the metal shop, and the varnish and dope 
room, as a matter of fire protection. 

The machinery purchased was equipped with individual 
motors so that no provision for line shafting was neces- 
sary and the 'ocation of the machines could be changed 
at pleasure. 


ATMOSPHERIC CONDITIONS STABILIZED 


Having noted that a watering-pot was necessary to 
preserve the necessary humidity in airplane factories and 
realizing the desirability of standardized and constant at- 
mospheric conditions as to temperature, humidity, and 
ventilation, the Carrier system of heating, humidifying 
and ventilating was installed. This is the system now be- 
ing commonly used in cotton mills and was introduced 
into an airplane factory for the first time. It has auto- 
matic temperature and humidity control, the air condition 
being standardized at that which would provide a good 
working temperature (65 deg. fahr.) together with a 50 
per cent humidity, which would insure that wood dried 
to 10 per cent moisture content would neither absorb nor 
give off moisture. It was then insured that small, and 
particularly thin, wood parts would maintain their size 
and shape after manufacture and thus facilitate assemb- 
ling. The system proved most satisfactory. 

Probably all plane manufacturers in the aircraft world 
went through the same distressing times experienced ‘by 
the Naval Aircraft Factory of having to start work as 
winter approached in incomplete buildings without light 
and without heat, and without those conveniences and 
articles of equipment that are not appreciated by those 
who work in established factories. 


PROBLEMS OF ENLARGEMENT 


In December, 1917, it was decided by the Navy Depart- 
ment to make a very great increase in the aircraft build- 
ing program to meet the requirements for planes for 
patrol and convoy work in the North Sea and particularly 
over the waters contiguous to the coasts of Ireland and 
France. Although at this time the Naval Aircraft Fac- 
tory was not yet in production, its original plant was com- 
plete, the organization was formed and working, a fair 
start had been made on the assemblage of a working 
force, and it gave promise of coming satisfactorily into 
production. The new program necessitated the provision 
of additional manufacturing facilities because the army 
was not prepared to release any of the facilities assigned 
to it by the Aircraft Board. 

The first problem was to decide whether or not to con- 
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struct a balanced factory to supply the needed capacity 
After considerable discussion it was decided that the 
time required for the erection of the building, the assem- 
bling of sufficient personnel, etc., was so great as to pre 
clude so doing. It seemed better to utilize idle plants in 
the industrial world for the production of parts and to 
erect as an enlargement of the Naval Aircraft Factory an 
assembling plant to be fed by these sources of parts and 
minor assemblies. 

For this there was provided a building shown in Fig. 
6, consisting of two parts: a low building 13 ft. under the 
roof trusses was provided for panel shop, varnish and 
dope room, pontotn manufacture, etc., and a bay 100 ft. 
wide, 51 ft. under the trusses and 680 ft. long for final 
assembly, flanked on each side by a bay of equal size, 5t 
ft. wide and 30 ft. under the trusses. The 100-ft. bay 
Was equipped with two 10-ton, three-motor, overhead 
traveling electric cranes, and the side bays each with a 
2'2-ton small crane. The plan was to manufacture and 
assemble wings, pontoons, and similar parts in the low 
section, assembling them to jigs and packing them for 
shipment, the boat hulls to be put through final assembly, 
packed and shipped from the high bay, while the flanking 
bays were used for sub-assembling. 


OuTsIDE PLANTS AIDED INCREASED PRODUCTION 


As sources for hulls some six yacht building yards 
were obtained, and for the supply of wings, metal parts, 
tanks, engine foundation assemblies, tail surfaces, etc., 
the services of a number of plants were enlisted which 
might have otherwise stood idle due to the discontinuance 
of their peace time business. 

The direction of the entire program was reposed in the 
central offices of the Naval Aircraft Factory, which ne- 
cessitated enlarged office space. Therefore, a concrete 
three-story office building was erected to accommodate 
the offices and the old office space was put into production. 
A six-story concrete storehouse, approximately 200 ft. 
square, was provided to meet the enlarged storage space 
requirements and the storage room in the original factory 
was thrown into production space. The dry kiln capacity 
was doubled, as was also the heated storage building and 
the lumber yards. The success of the Carrier heating and 
ventilating system in the original plant dictated its in- 
stallation in the new assembling plant and in the heated 
lumber storage building. 

At this time there was also projected a hangar which 
was authorized in the spring of 1918 and is now under 
construction, because of the increase in experimental 
work, in the development of new models and of new fea- 
tures in old models, necessitating a_considerable amount 
of alteration on completed planes and test and demonstra- 
tion flying. The Delaware River affords ample space and 
climatic conditions are favorable, except for two months 
in the winter. 

This hangar has a door 200 ft. wide and 50 ft. high, and 
the building itself is 150 ft. deep. In front of this hangar 
is an apron 100 by 200 ft. made of concrete with a con- 
crete ramp flanked by concrete piers. The concrete is to 
be colored green to relieve the glare. Provisions are made 
for the simplification of handling planes on the apron and 
ramp. 

The Philadelphia Navy Yard is on League Island, which 
comprises approximately 1000 acres, of which over 41 
acres are covered by the enlarged plant. A considerable 
increase in paving, railroad tracks, roadways, etc., was 
required and was provided for in the allotment, which, in- 
cluding the hangar, amounted to $3,678,000, which was 
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approved for the project by the Secretary of the Navy 
Jan. 27, 1918. 

In the design of the buildings provision was made for 
sprinklers and the buildings were also supplied liberally 
with fire buckets, sand boxes, and fire extinguishers. 

Responsibility for the securing, development and re- 
tention of a satisfactory personnel, outside of the execu- 
tive staff, was placed in an Employment Department, un- 
der the direction of an Employment Superintendent. The 
Employment Superintendent is one of the five main de- 
partment heads reporting to the manager. The specific 
functions assigned to the Employment Department orig- 
inally included employment and training. Later, as the 
work developed, responsibility for a certain amount of 
factory follow-up and for all service work of the factory 
was added. 


TRAINING WOMEN 


When the factory was starting it was necessary to em- 
ploy men almost entirely for mechanical work. As soon as 
a sufficient number of men had been trained to carry the 
work along, it was considered not only desirable and ne- 
cessary to use women wherever possible, but also a war 
duty. The most important training work taken up by the 
Employment Department had to do with the introduction 
of women into the factory. 

A training school was established for women. Upon 
employment women were placed in this school and there 
under close supervision of mechanic instructors, per- 
formed the same kind of work which they would later be 
called on to perform in the factory. The work which 
they do is production work, but it is graded so that a be- 
ginning worker has similar work and is more closely su- 
pervised. With these exceptions and the exception of a 
somewhat shorter working day, the working conditions 
of this school are made to resemble as nearly as possible 
the working conditions of the rest of the factory. A suffi- 
cient number of girls passed through the school to in- 
crease the number of women employes from 218 in June 
to 895 in November. This was an increase from 9.4 to 
24.5 per cent of the entire force. 

Most of the women employed on mechanical work were 
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Fic. 2—THE First PrRopuUCT OF THE NAVAL AIRCRAFT FAcToRY WAS 
A Curtiss H-16 FLiyinc Boat 


It Is a Tractor Biplane with Twin Liberty Engines 


used in the assembly of airplane wings, but they were 
also extensively used in the metal and machine shop, in the 
wing covering. department, in the sawmill, in the hull 











le—_—49°4 < 
<— 9-9 — 99" > 
; 
; 
« iv 108-93¢-_—_—_ >! 
~ 8 ~~ 26-935 + - 34 26-9% me 18 2 M > 
r _ f Pa 
t LJ = H , re 
; j 22 | > o 
* = <" oP 1 a ,/< 
K 205g" ; . 20% 
3 r <—15-9-—> 
4 
¥ 
' 
“ ~ 103-914 - a »! 
. 
| <—13-07—» TS 
Tr a —— 2 SS 
» T ‘i "AY <7 A 5 i f gl 
x is; é | Yrs | FF. 
* i) 7 /S Vy . | {4 
T tes ed = be =—— 
1 tat lls. i 
¥ > 
<-10-Lig-> 
: aot aS | 
< 30-134 > —1$-F-—>r« 30-414 om 
FRONT ELEVATION 
<8-0-> 
F 
r 
x 
2S 


_k 








Fic. 3 


THE F-5-L Boat SEAPLANE, A REFINED AND LARGER EDITION 
OF THE CURTISS BOAT 


It Has a Wing Spread of 104 Ft., a Total Flying Load of Nearly 


7 Tons and a 10-Hr. Cruising Radius 


shop, in painting, in subassembling, in inspection and in 
the storeroom. 

A similar training course was conducted in the factory 
for the enlisted men who were to be sent abroad for as- 
sembly and repair of seaplanes. 


DEALINGS WITH EMPLOYES 


In dealing with employes the theory that every em- 
ploye had the right of appeal to the Manager was fol- 
lowed. In most plants a man’s future and happiness are 
dependent upon his immediate superior’s judgment. Or- 
dinarily that judgment is sufficient and is just, but it 
frequently is not, and it was considered good business to 
have a department where someone who was not respon- 
sible for production and under the pressure that it im- 
plies might fairly consider both sides of each dispute and 
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Fic. 4—A PONTOON 
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render an ex-parte decision. Since the Manager was too 
busy to assume this work personally, this responsibilit; 
was placed in the Employment Department, where griev- 
ances and charges of unfair treatment were 


: 
regularly 





Fig. 5- 


It Is a 26-Ft. Span Monoplane and Complete with 


considered as matters of highest importance to the con- 
struction of seaplanes. Furthermore the Employment 
Department passed finally on nearly all rate changes, 
transfers, all discharges and draft exemptions. 

Such a policy may have encouraged fault finding. That 
which was at bottom constructive and that which was not 
had to be distinguished. There was dependence on the 
department for straightening out difficulties. After the 
armistice was signed, when the plant was cutting down 
its force, those who so desired were helped to find other 
work. 


UTILIZATION OF THE PLANT 

At the time the plant was first projected, it was not 
known definitely what planes would be put into produc- 
tion therein, but it was designed practically with the 
idea of manufacturing training planes. Early in October 
the supply of training planes being assured and the sup- 
ply of service flying boats being in doubt, it was decided 
to put into production an order of fifty twin-engined fly- 
ing boats of the type known in England as F-2-A and in 
the United States as the Curtiss model H-16. 

The engineering data were obtained from the Curtiss 
Aeroplane & Motor Corporation and to discuss the en- 
gineering problems involved, it is perhaps necessary to 
show the relation between the Naval Aircraft Factory, 
the Navy Department and other airplane factories. The 
Naval Aircraft Factory was designed to supplement, not 
to compete with, privately owned factories, its after-the- 
war future being intended for the development of new 
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and experimental models. During the war its function 
was to be practically one of production. Located as it was 
in the Navy Yard and in charge of an officer known as the 
Manager, it was necessary for the Manager to be under 
the Commandant of the Navy Yard insofar as military 
matters and matters of general external policy were con 
cerned. 

The Bureaus of the Navy Department provided an in 
dependent inspection service at the Naval Aircraft Fac 
tory under the general direction of the Bureaus, just as 
the same service was furnished to privately owned fac 

Communication with other plane factories was 
direct on matters not involving the inspectors’ interests 


tories. 


directly and correspondence was through the inspectors 
under the same conditions as those imposed upon priv 


ate manutacturers. 


I. NGINEERING PROBLEMS INVOLVED 
One of the principal problems of the Engineering De 
partment was to apply the practice of part design for 
matching production to the manufacturing problems of 
the factory, and in the second model put into production, 


1 


the F-5-L, considerable difference was made to facili 


Site  o8 


Reed 


tate manufacture in many features. For example, metal 
fittings were designed to avoid as far as possible the use 
of drop forgings, as material for the former was easily 
obtained, easily worked and welded and would lose little 





Fic. 6 AIRPLANE VIEW OF THE F TopAy, SHOWING BOTH TH 
ORIGINAL AN | ») PLANT 

(1) High shop No. 1; original plant 

(2) Mill, metal shop, offices d storet n of original plant 

(3) The storehouse 

(4) Panel, pontoon, paint a dope rooms of the enlarged plant 

(5) Lumber yard. dry kil: ad boiler hou 

(6) Office building 

(7) -Assembly shop, of the ¢ arged 

(8) Hangar 
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strength if abused. Fig. 10 is a typical example. Often 
the most complicated fittings were so designed that they 
could be assembled, drilled, brazed, ete., by women. In 
the hull of the first model there were about fifteen differ- 
ent kinds of strap fittings for securing stanchions to 
each other and to the longerons. By reducing ihe number 
of different kinds of fitting, the number of dies, tools and 
jigs for their production was reduced, it was easier to 
supply the shop and there was less opportunity for con- 
fusion; hence “average fittings” were designed so that 
some one kind of fitting could be applied to two or more 
different places. The result of this practice was that no 
fitting seemed exactly to fit, but outside of the loss in ap- 
pearance the net result was a gain. Fig. 11 shows some 
typical average fittings. 

In many cases, particularly at first, substitutions were 
necessary on account of lack of specified materials or 
parts. The Engineering Department was called upon to 
suggest and to pass on substitutes. Many times reference 
to the stress diagram enabled a simple substitution which 
saved a great deal of time and aided production. All such 
substitutions were, of course, taken up with the proper 
Bureau of the Navy Department and authorized. 


THe ENGINEERING DEPARTMENT AND Propuctios 


In getting the factory into production, this service of 
the Engineering Department was of inestimable value, 
also in the investigations of spiral grain and the use of 
laminated members for struts and wing beams. Early 
practice dictated that struts and wing beams should be 
made in two pieces and lightened. The difficulties in the 
way of getting materials of the proper quality in the 
necessary large sizes finally brought about the adoption 
of laminated pieces. Struts, for instance, were made with 
three laminations, and each lamination might be in two 
pieces, making six-piece struts. Wing beams were at 
first spliced, then laminated, and then the laminations 
were spliced, and finally instead of two laminations three 
were used. Examples of each are shown in Figs. 12 and 
13 

In working out this practice it was found that ap- 
parently good struts would warp or in testing would fail 
under small loads. Investigation disclosed the fact that 
the laminations must be of equal density to avoid these 
faults. For instance, in the two-piece strut if one lamina- 
tion is of greater density than the other, the lamination 
of light density would yield under load more readily than 
the heavy lamination, thus throwing all the load on the 
heavy one and bringing about early failure. Further study 
made it necessary to match not only 
grain, as is illustrated in Fig. 14. 

The Wood Technology Section was faced with the prob- 
lem of discovering why during the winter from nine to 
ten o’clock every morning the steam-bent spruce and ash 
stringers would start breaking; one morning five bent 
members broke within half an hour. Investigation de- 
veloped the reasons. 


in density but in 


It had been customary to allow the 
temperature in the plant to drop during the night to 50 
deg. fahr. and starting at seven o’clock in the morning 
the temperature was brought up and by nine o’clock 
would be normal (65 deg. fahr.) The wood could not con- 
form so rapidly to the changing atmospheric conditions, 
and the attempt to conform introduced internal stresses 
which broke the pieces. Thereafter the night temperature 
was held at the level of the day temperature and the 
trouble disappeared. 

Considerable difficulty was experienced in getting sat 
isfactory wood inspectors, due to the refined requirements. 


Defects that were not important to the commercial in- 
spector of lumber or inspector of wood parts were found 
to be of prime importance in the aircraft factory. The 
question of strength was, of course, paramount, and thus 
it was necessary to discover hidden defects, and hidden 
defects are quite common in spruce. 


Woop Derrcts A PROBLEM 


Three of these defects difficult to observe are pitch 
pockets, spiral grain, and compression failure, none of 
which was very clearly recognized before the war. A 
typical example of spiral grain is shown in Fig. 15. Spiral 
grain is exceedingly difficult to detect, particularly in 
fresh cut material and is exceedingly treacherous, especi- 
ally under shock or impact. This defect was given magni- 
fied importance at one time,-but even after the excite- 
ment had subsided its danger was appreciated and has 
been minimized largely by the practice of laminating. A 
piece containing spiral grain will split straight along the 
growth grain, but will cleave at a distinct angle across the 
growth grain. It is discovered by looking for indistinct 
and sometimes nearly invisible veins of sap. The Engin- 
eering Department made a long series of tests in the study 
of spiral grain and with the strength data obtained and 
after a study of the stress diagram, spiral grain toler- 
ances were modified and reduced, which greatly facili- 
tated the production program. 


BoLtt PRACTICE 


In the design originally put into production in this fac- 
tery, the variation in diameter of bolt was by 1/32 in. 
and in length of bolt by 1/16 in. As these bolts were all 
of special dimensions and of special stock, heat treated and 
electroplated for protection against corrosion, and as the 
number of sizes was great, production difficulties and 
complications arose due to long parts lists, numbers of 
drawings, specifications, contracts, stockbins, stockcards, 
etc. Therefore, five diameters were adopted as standards 
by the Department, namely 3/16,, 44, 5/16, 3g and ‘2 in, 
and the variation in length was made by \% instead of 
1/16 in. By this means the number of sizes was reduced 
enormously. 

In the early practice castle nuts and cotter-pins were 
used on all bolts. These bolts were, of course, hardened 
by heat-treatment and it. is exceedingly difficult to drill 
them on assembly, requiring much time, causing the 
breaking of many drills, and frequently on wing panels, 
resulting in damage to the fabric which required patch- 
ing. This practice was immensely simplified by the use 
of washers under all nuts bearing on metal surfaces; and 
nuts bearing on wood surfaces were headed over unless it 
was necessary to have them readily removable. This re- 
duced the assembling time of many assemblies and fur- 
ther simplifies the production problems. 


How Mareriat Was Oprainep 


At the time the factory was projected the markets had 
been pretty well cleared of available stocks and the opera- 
tion of the priority system had not been satisfactorily 
worked out by the Government, so that the material prob- 
lem was exceedingly difficult. The factory being a begin- 
ner had absolutely no stocks. It was necessary to buy all 
materials through the purchasing routine of the Navy 
Department, buying on specifications and only after the 
widest possible competition. Materials were just begin- 
ning to come in when the freeze-up and traffic paralysis 
occurred, and much valuable time was lost. 

Another problem faced the Supply Der .rtment, due to 
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SE Pe Ua 1 eR. Tee ] New York Navy ¥ard before the war. Up to the signa- 
re emu j ture of the armistice the lumber yard received 16,000,000 
wn | te WOR board ft. of lumber and stored it properly; 7,759,000 
ro009} 4 board ft. were used in manufacturing or shipped out to 
poase 2H aa st hae Te | sub-contractors for the manufacture of hulls or parts; 
ns00! -4 NAVAL AIRCRAFT FACTORY & CONTRACTORS and there remained about 6,000,000 ft. in the yard at the 
<a 2. 2 a aa | cessation of hostilities. 
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ers RaiL SHIPMENT UNDESIRABLE 
re A perplexing problem was the loading of completed fly- 
on ing boats. On account of the large dimensions of the hull 
~~ 1 case, rail shipment was undesirable. Boats shipped by 
pk other manufacturers in this way having been damaged, 
ney shipment by canal barge was developed and proved suc- 
mo cessful, except, of course, in case of those planes shipped 
3200} abroad from the factory. Every plane loaded at this fac- 
rm T tory arrived at its destination without damage due to 
2000] shifting of cargo or other incident attributable to the 
i200 | TA method of securing it. 
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Fig. 9—CHART SHOWING A CONSTANT INCREASE IN THE NUMBER O! 

IMPLOYES UP TO THE TIME THE ARMISTICE WAS SIGNED, THE®SOLII 

LINE INDICATING THOSE EMPLOYED AT THE FACTORY AND THE DOTTE 
LINE THOSE EMPLOYED IN CONTRACTORS’ PLANT 


the policy that the Naval Aircraft Factory should add to 
the aircraft industry. It followed that as the principal 
dealers in aircraft materials had all, or nearly all, of the 
work they could handle, it was necessary to develop new 
sources of supply. A force of traveling representatives 
was kept on the road to interest new plants, and to in- 
vestigate bidders’ capabilities to deliver goods; and they 
were later used to expedite production in these sources. 
Particular attention was paid to the task of teaching 
these vendors how to manufacture materials and parts 
to meet specifications and requirements of the aircraft 
industry. 

This section was supplemented by a traffic and follow- 
up section, which attended to the routing of traffic and 
following it on the road, and the factory, like all other 
aircraft factories, operated a “suit-case express” to meet 
its own urgent requirements and those of its sub-con- 
tractors. 

The Naval Aircraft Factory is a larger institution than 
the entire Navy Yard was before the war. It used in 
manufacturing over three times the quantity of lumbe- 
that the League Island Navy Yard uses at the present 
time. It handled more shipments per day than even the 





Fic. 10—A Typicat F-5-L FitTTiInc Usep ON THE WING BEAMS 
Note That It Is Strap Iron Cut from a Flat Patte 


The spruce supply problem was solved by the Navy De- 
partment in contracting for New England spruce. This 
comes in smaller sizes than the Western spruce; but by 





Fic. 11 MANY OF THE HULL FITTINGS WERE SIMILAR BUT NECES 
TATED DIFFERENT DIES, PATTERNS, ETC 
Hence “Average Fittings,” Several of Which Are Shown, We 


Designed 


‘laminating beams and struts, and by splicing beam lami- 
nations, purchase of army spruce at from $300 to $750 
per thousand was discontinued and navy New England 
spruce was taken at from $100 to $125 per thousand; 
also 2,500,000 ft. shipped overseas for aviation purposes. 


CHANGES IN CONSTRUCTION AND DESIGN 
Many changes in construction were necessary for a 
number of reasons. In spite of the utmost effort, draw- 
ings were frequently incorrect, because of insufficient 
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data on the strength or nature of materials, because of 
hurried preparation to meet requirements of the shop, 
or incomplete checking because of limited time. There 
were also changes in design to permit substitution for 
materiais uct obtainable, or eliminate weakness developed 
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by test, or provide improvements found necessary b) 
overseas use, reduction in weight, or to further standard 
ize or reduce the number of parts. All these changes had 
to be met with the least interruption to the shop schedul 
which had been prepared for the parts in question 


* 


The variety of materials required was greater than 
*would at first be supposed; many of which were, both in 
character and treatment, unfamiliar to the workmen, 
necessitating experiments, frequently resulting in ruin- 
ing parts. All materials passed through rigid inspec- 
tion, not only on receipt at the factory, but after each 
Stage in manuiacture. 


SPpeciIAL Toots AND FIxTURES 


Methods, tools and appliances were in many cases new 
or untried, or adaptations from other trades, as, for ex- 
ample, an emergency blanking die, good for from 100 to 
500 pieces, which could be manufactured in our toolroom 
in from 12 to 24 hr. The die was mounted on a base 
and separated therefrom by spacing blocks somewhat 
thicker than the material to be punched. The punch was 
a loose piece of machine steel guided to the die by the 
guide block, held in position above the die. This device 
was used on ordinary: stamping presses for material to 
and including 1 in. thick. 

Jigs and fixtures for bending, welding, cutting, drill- 
ng and testing, frames for setting up an assembly, were 
developed and built up by crews in each shop designated 
for the purpose. 

A feature new to most of our workmen was the small 
tolerance permitted in wood, as well as in metal, to se- 
cure minimum weight and avoid hand-work in assembly. 

The floor space allotted to the various shops was based 
on the speed requirements indicated by the program chart, 
and so arranged that the flow of material was as much as 
possible in a forward direction, with a minimum of ba 
tracking, and subassembly storeroon were located at 
convenient points in the line of flow of material, between 
the shop where the part was manufactured and the shop 
where it was used. In this manner large storage areas 
were avoided and the subassembly storerooms were con- 
tinually under the eye of the shop foreman, while records 
of their contents could be reported daily to the manu 
facturing office, where the records were kept and orders 
sO issued so as to keep the various crews busy, to avoid 
accumulation of parts, thus saving floor space and deliver- 
ing finished parts and sub and major assemblies when, 
where and as required. 


How Propuction Was MAINTAINED 


The first order was for fifty seaplanes to be delivered 
by Aug. 1, 1918. Early in March a program was mapped 
out after consultation with the foremen of the shops, 
showing when we could reasonably expect to complete the 
first plane, then in process of construction. With that as 
a beginning date, a curve was drawn to July 1, the date of 
completion, showing the number of planes to be completed 
week by week, increasing as the men became expert in 
their work, more men could be secured and trained more 
rapid and uniform supply of parts secured, and the or- 
ganization improved. From this program for finished 
planes there was prepared a schedule showing dates on 
which were to be completed each hull, each set of panels, 
etc. From this in turn were scheduled the dates on which 
the necessary number of metal, wood and other parts 
would be required, then the dates on which materials for 
such parts should be delivered and tools for their manu- 
facture secured. These fundamental schedules were 
placed in the hands of the Supply Department, Employ- 
ment Department and foremen, and systematically fol- 
lowed up, the progress made in securing men and materi- 
als being followed by progress curves, which were com- 
pared daily with the schedules showing like requirements. 
This method not only gave warning ahead of time of 
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what would be required by each foreman for the accom- 
plishment of his program, but also told him what would 
be required from his shop on any given date. 

Drawings and instructions were scheduled in the same 
manner, which made it possible to concentrate first on 
drawings for parts which required longest to manufacture 
or which were needed earliest in the construction of the 
plane. 

In the usual manner the manufacture of wood and metal 
parts, assembling of panels and hulls, painting and final 
assembling were assigned to separate shops; the work of 
each separate shop being further subdivided by crews 
doing similar work, every effort being made to select for 
these crews men or women who were, by previous experi- 
ence or shop training, familiar with the particular type 
of work. 

As an illustration of the advantage of subdividing the 
work so that each man was given a job which he could re- 
peat day in and day out, there is cited the method of build- 
ing hulls. The earlier hulls were each built by separate 
crews, each building a hull in its entirety, and as a nat- 
ural result each man in the crew performed such a variety 
of work that no one did enough of any one thing to learn 
how to do it well and rapidly. The shop was full of hulls 
in various stages of completion, it was with great diffi- 
culty that the materials required by each crew were kept 
on hand, and more or less confusion was the result. There 
were nine of these crews, varying in size from 15 to 25 
men, and th® first step in separating the job into its com- 
ponent parts was to select the operation requiring the 
greatest number of man-hours. This was found to be the 
planking of the bottom of the hull. At first this operation 
required a crew of 20 men, working 41% days, or 900 man- 
hr. By increasing this crew to 40 men, the time was re- 
duced to one day or 400 man-hr., the men working with- 
out interfering with each other or any other crew, as the 
hull was theirs for that day. 


How Time Was Savep 


The construction of the hull was divided into such 
operations as framing, brace wiring, planking, etc., each 
of which covered a similar kind of work. These opera- 
tions were then grouped so that as many crews as possible 
could work on the hulls at the same time without inter- 
fering with each other, after which the various crews 
were built up so that each group of operations was com- 
pleted in one day. By this method the time required to 
complete a hull was reduced from 41 to 16 days, which 
not only saved time and men, but floor space as, by pro- 
viding sixteen berths, we secured a delivery of one hull 
per day; by apportioning the construction of the hull 
to 16 crews, each doing a day’s work on each hull, it was 
practicable, by having 16 planes under construction, to 
have all planes simultaneously undergoing separate oper- 
ations, and have each crew move from one plane to the 
next at the end of each day, thereby giving place to the 
crew performing the next operation. The speed of de- 
livery was later raised to more than one plane a day 
by increasing the number under construction at one 
time. 

The same method was followed out in the final assem- 
bly of planes. Whereas the first plane required for its 
final assembly 50 days, with a crew of 35 men, the second 
27 days, the third 17 days, this time was finally reduced 
to 7 days. In the subdivision of work in final assembly, 
every effort was made to remove from the plane such 
work as could be done elsewhere; as, for example, the wir- 
ing of the hull for heat, light and ignition. At first this 
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required 114 man-hr. per plane. By assembling parts on 
benches, this was reduced to 73 man-hr. per plane. The 
time on the plane itself was at first 30 hr. and was later, 
by the use of jigs, reduced to 10 hr. The advantage was 
not only in the reduction of labor cost but also in the 
completion of the work in a short time. The hull is de- 


livered to the final assembly floor with the wiring-board 
This board is removed, placed on a jig, and in 
In 30 min. after 


in place. 
11% hr, is ready to replace on the plane. 





Fic. 15—A TYPICAL FAILURE DUE TO SPIRAL GRAIN IN A SPRUCE STRUT 


the wiring-board is completed on the jig, it is replaced 
in the plane and all dependent operations may proceed; 
the wires having been previously cut to gage, terminals 
fitted and soldered, wires assembled by charts, and errors 
practically eliminated. It may be mentioned that the 
work on this jig covered three systems of wiring, namely, 
heat, light and ignition; and that women learn to do this 
portion of the work in a day. 

Another example of the subdivision of labor is in the 





Fic. 16—Artr First 279 MAN-Hr. WERE REQUIRED IN PONTOON 
CONSTRUCTION 
By Dividing the Work Into Operations, of Which This Is One, the 
Time Was Reduced to 40 Man-Hr. 


construction of pontoons, which, under the first method 
of having one crew build the pontoons complete, required 
279 hr. per pontoon. By dividing the construction into 
various operations, each performed by a separate crew, 
the time was finally reduced to 40 hr. per pontoon. 

As to progress in cost reduction, it may be stated that 
the factory cost, including overhead, of the last twenty 
boats, out of the first order for 50, was less than half 
that of the first ten, and was considerably less than the 
price at which the Navy was buying these boats from 
other plane factories. 
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Cost Recorps as EsseNTIAL AS PLANES 


One of the chief reasons for the establish- 
ment of the Naval Aircraft Factory was to ob- 
tain data on the cost of aircraft and aircraft 
parts for the information and guidance of the 
Navy Department and its Bureaus in dealing 
with private manufacturers. It was obviously 
necessary, therefore, that all those elements 
cost with which the private manufacturer “1s 
burdened should appear in the course of the 
output of the Naval Aircraft Factory. In other 
Government-owned establishments a great share 
of the burden is charged direct to operating ap- 
propriations, under the Navy Department, and 
does not appear in the cost of output. The 
Naval Aircraft Factory being a new institution, 
it was arranged to introduce a system of ac- 
counts and of procedure which would permit the 
inclusion of all overhead, and the scheme was 
successful. The overhead contains interest on 
plant, depreciation (after the first year) and 
allowances for all the other standard items ex- 
cept profit and taxation. Even the salaries of 
Naval officers are included in the costs. 

In this Department, as in the Supply Depart- 
ment, it was necessary to conform to statute, ~*, 
Navy regulations and the requirements of the 
Treasury Department, and of course in such a 
way as not to interfere with the establishment of a thor- 
oughly practical commercial cost-keeping system. It will 
readily be seen that its immediate and difficult problem 
was to observe these multitudinous requirements with a 
perfectly green crew. Timekeepers, for instance, were 
recruited from the industrial force of milk wagon drivers, 
trolley car conductors, etc., and the word chaotic is the 
only one to use in describing the early condition which, 
however, due to the energetic and clear headed work of 
the Accounting Officer, was soon put on an orderly basis, 
with the result that the Naval Aircraft Factory payrolls 
and other financial returns were made promptly and ac- 
curately and in conformity with the regulations. 

Expense was distributed to the different departments, 
according to its nature; that is to say, building charges 
on the basis of space; machinery and equipment charged 
on the basis of equipment supplied; supervision and sim- 
ilar charges on the basis of services rendered. It was 
and is the intention eventually to apply expense by a 
machine rate method, but it being necessary to get 
- started quickly, a man-hour basis of distribution was 
adopted to begin with and is still in use. 

Every worker has a time-card for every job every day 
and every item issued from stores is covered by its own 
separate stores requisition. Costs are kept by production 
order and are separated out and reported by appropria- 
tions and according to all the detailed requirements re- 
ferred to in general above. 

Space forbids discussion of the problems involved by 
the exclusive cognizance of the Bureaus of the Navy 
Department over its own appropriations. If space al- 
lowed, a statement of the various restrictions would be 
as interesting as their application was difficult. 


Fic. 17—A LARGE 


oxi" 


OutsipE Contracts HANDLED SEPARATELY 


The term contract manufacturing is intended to cover 
the production of hulls, assemblies and parts by private 
manufacturers for assembling at the Naval Aircraft 
Factory, as called for by the enlarged program referred 
to above. This required a separate department. It will 
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probably be agreed that it is much more difficult 
to hire other plants to do one’s work than to do 
all the work oneself, because of the difficulties 
in placing orders, contractual relations, getting 
the contractor to manufacture the goods as 
wanted and deliver them when wanted, the dif- 
ficulties introduced by transportation, to say 
nothing of the difficulty of maintaining quality 
and holding down prices. 

In this particular case the problem was much 
more difficult because none of the contractors 
understood the work and they and their worxers 
had to be taught. Although every effort was 
made to choose sources already completely 
equipped, this was not practicable, and it was 
necessary to add to contractors’ equipment in 
many cases and to a considerable extent. The 
war conditions made it hard for private manu- 
facturers to get material and labor and to hold 
their labor. Transportation problems were diffi- 
cult beyond all expectation and altogether the 
manufacture of parts in subcontractors’ plants 
is an undesirable policy. In defense of it, there 
can be said this, that the Naval Aircraft Fac- 
tory got its parts almost as fast as they were 


“aie wanted and that by dint of exceedingly careful 


RUT and thorough instruction, the required standard 


of quality was maintained. Also the Navy finds 
itself, now that the war is over, with a much smaller plant 
expenditure on its books than it would otherwise have 
had. 

The policy in placing contracts was to select plants 
as nearly as possible properly equipped and of manufac- 
turing experience which made their organization and 
personnel readily adaptable to the production of air- 
craft; also to establish for each part or assembly two or 
more sources in different localities, so as to protect the 
manufacturing program against interruption in supply, 
due to fire, labor, transportation or other difficulties. 

In each plant was established a branch office of the 
Naval Aircraft Factory in charge of a Branch Manager, 
with production, inspecting and teaching assistants. 
Service was extended to the subcontractors in getting 
material and labor, because the Naval Aircraft Factory 
organization knew better how to deal with the bureaus 
of the Navy Department and with the other depart- 
ments, commissions and boards of the Government. 

Most of the contracts were made on a cost plus profit 
basis and, therefore, in each plant the Bureau of Sup- 








Fig. 18—TuHe Factory HAp A PLANE READY Every TIME THE NAVY 
WANTED ONE 
A Few Shown Awaiting Shipment 
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plies and Accounts established a Cost Inspector. No 
extraordinary difficulties were experienced by the Naval 
Aircraft Factory in the operation of these contracts. 


The reason for having a separate organization of the 
Contract Manufacturing Department was found in the 
fact that the manufacturing department of the factory 
proper was struggling with its own program and making 
good headway and it seemed better to establish a new 
organization than to interfere with and possibly destroy 
a satisfactory organization before it had acquired the 
stability of motion derived from experience and habit. 


Later, as the original organization became stabilized, 
the disintegration of the Contract Manufacturing De- 
partment was begun. Inspection was first taken over by 
the Engineering Department. Later the Material Section 
of the Manufacturing Office took over general charge of 
the entire manufacturing program. Again, the largest 
source of metal parts and assemblies, which had at first 
been under the cognizance of the Contract Manufactur- 
ing Department, was shifted over to the Manufacturing 
Department and one of its superintendents placed in 
charge of the work there. The cessation of hostilities 
found the Contract Manufacturing Department reduced 
to about half its original size and scope. 


Back To A PEAcE Basis 


The present date finds the Naval Aircraft Factory 
reduced in volume of work and changed in its policies 
and class of work. At the time the armistice was signed 
there were employed in the Naval Aircraft Factory 
proper some 3740 persons and in the plants of subcontrac- 
tors nearly 8000 more. Work has been discontinued in the 
subcontractors’ plants and the force at the factory re- 
duced to 2000. The large new assembly plant has been 
converted into an aircraft storehouse. The storehouse 
building is being filled with raw materials and partially 
or wholly manufactured parts and assemblies. The large- 
scale production of boats has been stopped. Those boats 
which were so far along as to make it good business for 
the Navy to protect its investment by completing them 


AMERICAN AVIATION 


HEN: the armistice went into effect on the western 

front on the morning of Nov. 11, the American Army 
had forty-five airplane squadrons in operation on that front. 
The total personnel in France at that time was 58,090, of 
whom 6861 were officers and 51,229 enlisted men. A total 
of 109 officers and 4740 enlisted men were serving with the 
French Army in air service mechanic regiments. On that 
date the flying personnel under instruction numbered 1323, 
divided as follows: preliminary, 126; advanced, 29; pursuit, 
850; observation, 140; day bombing, 77, and night bombing, 
101. At that time 563 artillery observers were in training 
as well as 65 day and 61 night bombing officers, a total of 
689. The flying personnel awaiting instruction included 155 
pilots and 59 observers. 


The number of planes received from all sources by the 
American Expeditionary Force between Sept. 12, 1917, and 
Nov. 16, 1918, are grouped below by types. 
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are being finished and being good standard craft will 
be suitable to the peace-time uses of the Navy. 

The factory is giving its attention to the manufacture 
of training planes and to the designing and construction 
of experimental models; developing the art of flying. 
Figs. 16 and 17 show some of the work that has been 
and is being done. 

In the stopping of work in subcontractors’ plants the 
policy was adopted of effecting an adjustment which 
would be mutually satisfactory. No arbitrary cancella- 
tions were issued. So far as possible opportunity was 
given the contractor to taper off his work and to return 
to peace-time activities without any greater shock or 
disturbance to his organization than could be accommo- 
dated by its inherent elasticity. 

It has been a pleasure to recite the story of the prob- 
lems of the Naval Aircraft Factory and it is hoped that 
the recital has been interesting. The Naval Aircraft 
Factory is indebted largely to the automobile industry, 
to automobile engineers and to this Society for the help 
it has received in numberless ways, appreciation and 
thanks for which it is a privilege to extend. 


THE DISCUSSION 

M. W. HANKS.—Commander Coburn’s description of 
the activities of the Naval Aircraft Factory is almost as 
good as a trip through the plant, but not quite. If you 
could see the way he gets after a hold-up in production 
you would more fully appreciate his organization. One 
thing, possibly more than any other, that makes it pos- 
sible to locate trouble is the exactness of the specifica- 
tions for material. Being assured that the material is 
right when it enters the factory, through proper inspec- 
tion, also assures you that the finished product will be 
right. Commander Coburn sees to it that the material 
is right and that it is treated right. One would hardly 
endeavor to start a large production without specifica- 
tions. It is equally important that the material furnished 
for that production also be purchased according to speci- 
fication so as to insure a uniform product at lowest pos- 
sible production cost. 


FORCES IN FRANCE 


For For 
Type of Plane Service Schools 
4. ee ee eee 3,337 90 
J es 3,421 664 
Oe ae 421 85 
Night reconnoissance ..... 31 ie 
i a eee whee 2,285 
Experimental ....usis. 30 ot 
Miscellaneous ........... 108 
Total 


Eight different schools under American control were estab- 
lished in France and designated for training 3800 officers 
and 11,700 enlisted men. Schools for observers were located 
at Tours and Chatillon-sur-Seine, instruction in general fly- 
ing was given at Issoudun, bombardment work was taught at 
Clermont Ferrand, aerial gunners were trained at St. Jean 
de Monte and instruction in observing artillery fire was given 
at Souge, Coettquidan and Macon. 
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Possibilities of 


By J. D. Nies* (Non-Member) 


HIS paper is written from the point of view of an 

engineer not connected in any way with the auto- 

mobile industry, but interested solely in the en- 
gineering problem of finding the best type of powerplant 
for automotive service. The paper will be limited to a 
discussion of such general matters as power characteris- 
tics and methods of control to the exclusion of details of 
construction. 

By way of introduction it may be of interest to con- 
sider briefly the status of powerplants in general use at 
the present time. 

In the stationary powerplant field steam is far in the 
lead. The possibility of using gas or oil engines in large 
electric powerplants would not receive a moment’s con- 
sideration from the designer of such plants, unless local 
conditions were such as to make available a large supply 
of fuel especially adapted to such engines, and even in that 
case steam is the only logical choice. Oi engines and 
producer gas engines are possibilities in smaller plants, 
and the gasoline engine is supreme in very small plants 
of the intermittént service type. 

TRANSPORTATION 

In the general field of transportation, including all 
kinds—water, rail, air and road—giving to each its rela- 
tive importance, steam power is unquestionably supreme. 
Water and rail transportation, which are carried on al- 
most entirely by steam, are of overbalancing importance 
as compared with transportation by airplane, motor car 
and motor truck. Naval vessels and large passenger ves- 
sels and freighters use steam power exclusively. Vessels 
requiring a moderate amount of power use steam almost 
exclusively, although the oil engine is gaining, very 
properly, a foothold in this field. Very small boats use 
the gasoline engine. 

All long distance rail haulage is carried on by steam; 
electric power, which is generated in most cases from 
steam power, is used in cities for tunnel and terminal op- 
eration, and to some extent on mountain divisions of 
steam roads. The internal-combustion locomotive does 
not exist; probably it cannot be built, and certainly if it 
were built it would prove a failure, for the reason that 
irregularities of tractive effort, which may be condoned 
in a single vehicle, could not be tolerated in the haulage of 
long trains having enormous inertia. In the field of air 
transportation the gasoline engine is supreme and is al- 
most certain to remain so, the conditions under which 
these powerplants operate being ideal for it. 

Road transportation is carried on mainly by horses and 
by motor cars and trucks, to some extent by electric ve- 
hicles, and to a less extent by steam power. Whether the 
existing situation in this field is wholly justified is a 
question, since the steam engine is really much better 
adapted to road transportation than either the electric 
motor or the gasoline engine. The pressure of the fuel 
situation or the demand by the purchasing public for a 
performance unobtainable in any other way may bring 
about the return of the steam plant to its fitting place in 
this field. 


*l.ewis Institute of Technology, Chicago, Ill 
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Steam Power 


Mip-West SEecTION Parser 


In the early days car buyers were not critical of per- 
formance, but were satisfied with anything that would 
run; witness the eagerness with which ‘“one-lungers,” 
unsalable now, were bought. The early gasoline cars used 
less fuel than the steam cars, and there was then no 
cheaper fuel to which the steam car could turn. Steam- 
ing up was troublesome; trips had to be planned with 
reference to water supplies along the route; gages had to 
be watched and valves manipulated; water had to be 
taken where it could be found though its quality might 
be simply poisonous to a steam boiler; a cloud of exhaust 
steam followed the car; body designs were not along ac- 
cepted lines; until quite recently the driver had to keep 
his mind on the replenishment of the water tank, two 
fuel tanks, the oil tank, the acetylene tank, and the stor- 
age battery. Because of these handicaps on the steam 
plant, the preference of the buying public for the gasoline 
car is easily explainable. The steam car lost possession 
of the field through faults that were of a temporary na- 
ture and have now in the main been eliminated. 

After the choice of the gasoline engine was made, man- 
ufacturing and sales inertia continued it through the 
years that followed. The growing demand for gasoline 
cars led to quantity production, which lowered the cost 
and led to the concentration of many minds on improve- 
ments; both factors stimulated sales, and increased sales 
still further lowered costs and brought in improvements, 
and so on. The improvement of the steam car was very 
slow in comparison. 

A study of the ability of the horse throws a good deal 
of light upon the question of comparative abilities of 
steam, electric and gasoline powerplants. A draft horse 
can exert, on good footing, a tractive effort of 1100 lb., 
more or less, but only for a short distance and at a low 
speed. The same horse, walking at 3 miles per hr., can 
maintain a pull of 120 lb. Speaking of the horse as we 
would of a motor, we would say that his starting torque 
is 9.5 times his running torque. The horse must, there- 
fore, be regarded as an extremely flexible motor, capable 
of varying his tractive effort over a wide range in re- 
sponse to the constantly varying demands of the load. 
It is this flexibility that enables coal dealers to send out 
loads of coal weighing 4 tons net behind a two-horse team, 
a total weight including the “motor” of 12,000 lb., some- 
thing no one would dream of doing with a 2-hp. motor 
truck. It should be remembered also that the horse is not 
aided by any gear-changing mechanism, but goes every 
inch of the way on “high gear.” 

A race horse is entitled to a power rating of about 0.75 
hp. on continuous load, but can carry himself and a 
jockey, a total weight of some 1100 lb., at a speed ap- 
proaching 40 miles per hr. for a short time, developing 
under this condition probably ten times his rated power. 
We would not expect a 0.75-hp. runabout weighing 1100 
lb. to make 40 miles per hr. 

The performance of draft and race horses indicates 
what can be done with a small amount of power provided 
the powerplant has flexibility; by flexibility is meant the 
ability to increase tractive effort at expense of speed or 
speed at expense of tractive effort, and to take an over- 
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load. The extent to which any powerplant possesses this 
flexibility is the measure of its suitability to automotive 
work. 

Flexibility of this desirable type is possessed in fullest 
measure by the steam engine, to a less extent by the 
electric motor, and not at all by the gasoline engine. Its 
possession by the steam engine enables a steam plant of 
moderate power to take the place of and show better per- 
formance than a plant of much larger power in which that 
flexibility is lacking. A steam car rated at 20 hp. will 
usually have little difficulty on the road in getting the 
better of an argument with a 70 or 80 hp. gasoline car, 
although the latter would win on the speedway. That is 
because the power is under the driver’s control in the one 
ear, and is not under his control but rather under the en- 
gine’s control in the other. The steam car driver can 
throw the full power of his plant into acceleration on hill 
climbing if he likes, at any time and at any speed, but the 
gasoline car driver is rigidly limited to the use of what- 
ever fraction of the full power his engine can develop at 
the existing speed. 

The driver of the gasoline car practically never has the 
use of the car’s maximum power. The average speed of 
a car throughout its life is probably about 17.5 miles per 
hr. At that speed the engine of the best known light car 
can develop about 9 hp., and that amount of power is all 
that the driver has the use of, on the average. Among 
heavy cars, a certain car with an eight-cylinder 3.125 by 
5.125-in. engine can apply to the drive wheels only about 
19 hp. at the assumed average speed of use; therefore 19 
hp. is the average amount of power available to the driver 
of that car, although the given powerplant can develop 
70 hp. if the speed be high enough. 


STEAM VERSUS GASOLINE 
It will be interesting to compare the performance of the 
above mentioned eight-cylinder car with that of a steam 


ear of half the maximum power, taking the maximum 
continuous output at 70 hp. for the gasoline car and 35 


£ peed, miles Necessary Gasoline —— 
I ’ 


for its ability to store up energy in the boiler during 
periods of light load for release during periods of heavy 
load. But even so, steam makes much the better showing, 
good performance being infinitely more desirable through 
the range of speed from 30 miles down than from 30 
miles up. At the average running speed, the steam plant 
renders available double the power of the gasoline plant, 
and that with a plant of half the ultimate power. 

If we take into account the feature of storage of en- 
ergy, the showing of the steam car is really much better 
than as represented in the table. There is enough heat 
in the boiler to drive the car some 2 miles on smooth level 
road without assistance from the burner; a heavier trac- 
tive effort can be maintained over a less distance; for a 
short distance the stored energy can maintain a tractive 
effort limited only by the slipping of the drive wheels. 
This tremendous supply of stored energy can be released 
at will, being added to that developed by the burner, the 
only restriction being that the period of such use is fol- 
lowed by a period of moderate use, during which the 
steam pressure can be recovered. It is rather a striking 
fact that the steam car can climb a hill on energy put 
into the boiler during the descent of some other hill pos- 
sibly several miles back along the road. 

This ability to store energy enables the steam plant to 
take advantage of the irregularity or diversity factor of 
the load, thus enabling the boiler to work at an average 
rate much lower than the maximum demand. For in- 
stance, if the car were driven under conditions such that 
the engine did little or no work half of the time in short 
periods, it could develop double the normal rating during 
the other half. Thus a 35-hp. plant would take an equiva- 
lent rating of 70 hp. This works out in actual running to 
a sufficient extent to entitle the steam plant to a decided 
revision, in its favor, of the value given in the accom- 
panying table of performance. 

Of course, on long grades the storage of energy ceases 
to be an important factor. If the gradient is such as to 
permit the gasoline car to maintain a speed in excess of 


Steam —— —— Advantage — 

per hr. hp. Hp. Reserve Hp. Reserve Gasoline Steam 
60 42.0 66.0 24.0 35.0 0.0 eniieitieg 8S NS PE esS 
50 29.3 59.0 29.7 35.0 ae i eae: © 90t whee 
40 19.6 49.0 29.4 35.0 15.4 ee ee 
30 12.5 35.0 22.5 35.0 22.5 none none 
20 7.3 22.0 14.3 35.0 a een 1.93 to 1 
10 3.3 8.0 4.7 27° meee VN) Oat 5 to 1 
5 1.6 1.6 0.0 13.5* oe 00—~—«CT—*CR peck heecn unlimited 
0 0.0 0.0 0.0 maximum terque. #§. ds n win tees unlimited 


*Th's is all the power the drive wheels can utilize without slipping. 


hp. for the steam car. An allowance of 5 per cent may 
properly be made for transmission loss in the gasoline 
car. The comparison is tabulated above; the values in 
the second column are the powers necessary to keep the 
car moving steadily on smooth level road, based on 120 
lb. towing resistance, and 10 sq. ft. of front area and 
wind resistance derived from U. S. Signal values; the 
third column gives power available at the rear wheels of 
the gasoline car with wide throttle on high gear; the 
fourth column gives the gasoline car’s reserve of power 
available for acceleration or hill climbing; the fifth and 
sixth columns give corresponding figures for the steam 
car; the last two columns give the comparative advantage 
of each plant. 

In two ways the basis of this comparison is unfair to 
steam; the steam plant is taken as half as large as the 
gasoline plant, and no credit is given to the steam plant 


30 miles per hr. it will overtake and pass the steam car if 
the grade be long enough, although the steam car would 
take the lead at the start. But if the grade does not 
allow the 70-hp. gasoline car to maintain a 30-mile speed, 


the 35-hp. steam car will improve its lead all the way to 
the top. 


STEAM VERSUS ELECTRICITY 


Steam and electricity are not regarded as competitors 
in automotive service, nevertheless a brief comparison of 
them may be of interest. The electric plant is simple, and 

es 
is easy to control. It is limited as to mileage and speed, 
and must be idle at frequent intervals for charging. Of 
the two plants the steam one is far more flexible. It is 
easier to control the flow of steam to an engine than to 
control the flow of electric current to a motor, just as it 
is easier to turn a gas jet up or down than to turn an 
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electric lamp up or down—the latter cannot be done by 
any simple means. The steam car can be throttled down 
to any speed, however low, and will continue to run with 
full positiveness and with nearly full economy; it can 
“stand against the load” without consuming steam, by 
static pressure in the cylinders. But if an electric car is 
reduced in speed say from 25 miles to 1 mile on full 
torque by rheostat, the control lacks positiveness, since 
an increase of some 8 per cent in the demand for torque 
from the motor will cause the car to stop; if the control 
is half by battery and half by rheostat, a 15 per cent in- 
crease in torque demand will stop the car; in the former 
case 96 per cent, in the latter 93 per cent, of the energy 
drawn from the battery is wasted. The electric motor 
cannot stand against the load without consuming just as 
much current as is required for running against the same 
torque load. 


If some form of electric control of a simple nature 


could be devised that would take 10 amp. at 88 volts from ° 


the battery and convert it to 20 amp. at 44 volts or 40 
amp. at 22 volts or 100 amp. at 8.8 volts or into any other 
two values giving a constant product of 880, and could 
make the changes without breaks or steps, it would 
measure up to the standard of control afforded by the 
steam throttle. The thing cannot be done. 

Throttle control, the sole means used in a steam plant, 
presents several technical aspects deserving of considera- 
tion. Steam passing through a throttle loses no heat, gains 
entropy, receive superheat, loses pressure, and gains 
volume almost in the same ratio that it loses pressure. 
What is lost in pressure is gained in volume; in other 
words, throttling reduces the tractive effort but increases 
the distance a given quantity of steam will drive the car; 
thus a given weight of steam can be used to give a large 
tractive effort for a short distance or a small tractive ef- 
fort for a long distance, or anything between these ex- 
tremes. The throttle is the steam plant’s equivalent of 
the gearbox. 


The action of the throttle may be illustrated by a con- 
crete example, based on a two-cylinder 4 by 5-in. engine 
with 5 per cent clearance and 100 lb. compression, operat- 
ing at quarter stroke cut-off on 600-lb. boiler pressure. 
Assume the steam to be throttled from 600 to 100 Ib, 
gage. Then the tractive effort is reduced from 750 to 104 
lb., or 7.2 to 1; the steam volume is increased from 0.74 
to 4.22 cu. ft., or 1 to 5.7; the strokes per pound are in- 
creased from 71 to 500, or 1 to 7; the steam is super- 
heated 38 deg. 


The given throttling thus divides the tractive effort by 
7.2 but multiplies the distance traveled per pound of steam 
by 7, an effect like that accomplished in a gasoline car by 
making a 7 to 1 change in the gear ratio. 

The steam throttle is always set by the driver, uncon- 
sciously, at the position which gives the engine the least 
possible pressure that will drive the car, and this results 
iu the steam gaining the largest possible increase in 
volume through the throttle; the steam is therefore al- 
ways used in the most advantageous way. The effect is 
similar to what would be obtained in a gasoline car if 
the speed of the latter were held down, not by spark or 
throttle, but by shifting gears so as to get the largest pos- 
sible number of revolutions of the drive wheels per revo- 
lution of the engine. Every position of the steam throt- 
tle is the counterpart of some particular gear ratio in 
the gasoline car; every movement of the throttle corre- 
sponds to a change in the gear ratio; full opening of the 
steam throttle at quarter stroke cut-off corresponds to a 
gear ratio of about 7.5 to 1 between engine and rear 
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wheels in the case of the eight-cylinder car mentioned 
above; complete closure of the throttle is the equivalent 
of shifting to a gear of such low ratio that the engine 
cannot run. 

STEAM THroTrLe Versus GEARBOX 

The throttle is an improvement over the gearbox in 
these particulars: 

(a) The throttle requires negligible manual effort for 
its operation. 

(b) The throttle gives the equivalent of an infinite 
number of gear ratios, instead of three or four. 

(c) The whole range of changes can be swept through 
instantly with the throttle. 

(d) Changes can be made at any speed. 

(e) Throttle control gives the effect of a gear shift 
but without modifying the relation between engine speed 
and car speed, that is, opening the steam throttle gives an 
increase of tractive effort which in the gasoline car is 
obtained by an increase of engine speed. 

(f) The setting of the throttle by the driver is always 
equivalent to the selection of the one particular gear 
ratio, out of an infinite number, that is best suited to do 
the work of the moment. 

(g) Much less energy is lost in the steam throttle 
than in the gearbox. 

With the assumed steam plant a 20-mile speed on 
smooth level road is obtainable with a throttle position 
that gives the engine a pressure of a little over 100 lb. 
Assume that the car when so running is sent up a grade 
without the throttle being touched. On the grade the car 
will slow down, but will not stop; as the engine slows 
down it takes steam away from the throttle at a lower 
rate, the pressure in the cylinders rises; and the tractive 
effort increases, this increase continuing automatically 
until the tractive effort is sufficient for the grade. Before 
the car would stop, the pressure in the cylinders would 
rise practically to boiler pressure and the tractive effort 
at quarter stroke cut-off would attain a value about double 
that obtainable from the comparable gasoline car on di- 
rect drive. 

To duplicate this effect, the gasoline car would require 
a gearbox with an infinite number of gear ratios, the 
gears in which change themselves, without the driver’s 
knowledge, without noise and without interruptions of 
torque, to successively higher ratios until a ratio is 
reached that is just right for the grade. 

Any throttling process is thermodynamically irre- 
versible and is attended by a loss of available energy. 
The amount of such loss is, however, much less than is 
generally supposed, and there are certain compensating 
factors that reduce the loss in practice nearly to zero. A 
working pressure, say of 150 lb., with strongly super- 
heated steam, will give better economy in a simple en- 
gine than will a pressure of 600 lb.; and this improved 
economy at the reduced pressure offsets the loss due to 
throttling. At reduced pressure there is less loss in the 
clearance and less at the release, besides less loss by cy! 
inder condensation, due to the lower temperature and 
higher superheat of the steam entering the engine. It is 
shown above that when throttling from 600 to 100 lb. 
the reduction of tractive effort is in the ratio 7.2 to 1, but 
the increase in travel is in the ratio 1 to 7, indicating a 
loss of only 2.8 per cent. The calculation is based on 
ideal indicator cards but is undoubtedly closely approxi- 
mated in practice. 

A boiler pressure of 600 Ib. is used only because it 
increases the range of throttle control. Assume that the 
car can be moved by a pressure of about 100 Ib. on the 
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engine; then if the boiler pressure were, say, 200 lb., the 
tractive effort could be doubled only by opening the throt- 
tle wide, but with 600 lb. it could be increased seven- 
fold; in the same way it could be increased fifteen-fold if 
the boiler pressure were 1200 lb., but so great an increase 
is unnecessary. The seven-fold increase available with 
600 lb. is sufficient for all ordinary running, but if more 
tractive effort is wanted it can be obtained by lengthen- 
ing the cut-off, which gives a tractive effort much beyond 
the slipping point of the drive wheels on dry road. 

There is no objection to the use of high pressure on the 
score of additional heat needed to make steam or higher 
temperature of the steam; steam at 600 lb. requires only 
5.9 B.t.u. more and is only 69.1 deg. hotter than steam at 
300 lb. The loss due to increased temperature of the 
waste gases is only a few per cent. 

The pressure maintained on the engine in ordinary 
driving is 200 lb. or less, occasionally rising above this 
value, but hardly ever going up to the full boiler pres- 
sure. The throttle is practically never open wide. 

The size of the boiler has no effect on the tractive ef- 
fort but fixes the speed at which any particular tractive 
effort can be maintained. Reducing the size of the boiler 
reduces cost and weight and heat storage, but makes no 
great difference in the time required to steam up, since 
the smaller boiler has a smaller burner. The tendency 
has been to use smaller boilers, since that has no bad 
effect upon performance at the usual running speeds, and 
there is a growing appreciation of the uselessness of 
very high speeds. The maximum speed attainable by a 
car depends almost entirely upon the size of the boiler, 
but the maximum attainable tractive effort depends upon 
the bore and stroke of the engine and the gear ratio, and 
is independent of the size of the boiler. 

Scale formations were inevitable in the early cars be- 
cause much raw water was taken on, and because it had to 
be taken where it could be found regardless of hardness. 
At the present time only about one-tenth of the former 
amount of raw water is taken on, and that little can prac- 
tically all be taken on at home, enabling the operator to 
use soft water if he desires. With soft water there is no 
scale. 

The steam car uses fuel almost exactly in accordance 
with the tractive effort it has to develop. The thermal 
efficiency of the gasoline engine at full load is about 
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double that of the steam plant; at fractional loads, how- 
ever, the mechanical efficiency of the gasoline engine falls 
off; at low speeds it takes as much energy to run the en- 
gine as to run the car, and there is a large loss due to 
throttling; the gasoline engine cannot be worked as close 
to its rated power as the steam engine. These factors 
reduce its efficiency to a point of substantial equality 
with that of the steam plant. At high speeds the gasoline 
engine has a decided advantage, but at moderate speeds 
the advantage is equalized or may go to steam. 


Future DEVELOPMENT 


It is unquestionably true that the leading difficulties 
of the steam car have been overcome at the present time; 
in view of this, its appeal of unmatched performance may 
bring it back into favor, but it would be rash to make any 
such prediction at this time. A. considerable extension 
of steam in this field may be confidently expected. Cer- 
tain improvements are likely to be made. Means should 
be found to prevent such minor damage as results from a 
freeze-up. The whole water system should be arranged to 
drain from a single point. It is not too much to expect 
that some day a car owner will be able to press a button 
in his house and find steam up by the time he gets out to 
the garage. 


Instantaneous raising of steam will never be realized, 
although the time required to steam up may be made 
very short. Energy is put into storage during the steam- 
ing-up process; if one wants to secure the advantages of 
stored energy on the road he must be willing to store it 
before starting out. One of the good points of the gaso- 
line engine is that its starting requires only such stor- 
age of energy as is involved in the putting of compres- 
sion into one or two cylinders; but this is also the gaso- 
line car’s leading bad point, since that small amount of 
stored energy is all that the driver has the use of on the 
road. The reasonable driver will be willing to spend a 
few minutes in the steaming-up process for the sake of 
comfort when driving. 


It is possible that some day manufacturers of high- 
grade cars will come to regard the hopelessly defective 
power-characteristic of the gasoline engine as being a 
flaw in their product no more to be tolerated than poor 
material or bad workmanship. 


USING THE MOTOR CAR IN JAPAN 


HE regulations governing motor vehicles in the city 
of Pyang Yang, Chosen, as sent out by the police 
authorities in 1917, are reproduced below: 


(1) You must drive your automobile at the speed of 
8 knots per hr. on the city roads and 12 knots per hr. 
on the country roads. 


(2) In narrow place of road, corner and bridge speed 
slowly. 

(3) When you see the policeman throwing up his 
hand you must not drive in front of him. 

(4) When you pass the corner and the bridge ring 
the horn. 


(5) When you get ahead of the passenger on foot or 
the cow or the horse you must ring the horn. 


(6) When you meet the horse or the cow speed slowly 
and take care to ring the horn and not be afraid of 
them. Drive slowly when you meet the horse and the 
cattle, do not make them afra‘d and carefully make the 
sound. If they afraid the sound you must escape a 
little while at the side of the road till they pass away. 


(7) When you drive the motor car do not leave the 
driver seat and take care lest unexpected trouble hap- 
pen. 


(8) Do not drive the motor car when you get drunk 
and do not smoke on the driver seat. 


(9) When two cars are driving in the same road, if 
there is another car in front of yours or behind yours 
you must keep 60 yd. away from him; if you go ahead 
of him ring horn and pass him. 

(10) When you cross the railway wait until the other 
train and other cars pass through. 


(11) When anything the matter with your car you 
go to the police station and tell him. 

(12) When you want to have a driver or exchange an- 
other, you must enclose driver’s address, career and age. 


SPECIAL NOTICE 


You mvst never put overload on your automobile. 
The licensed capacity of your Ford car is five persons, 
two in front house and three back house. 
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PERIOD of great stress in the motor truck in- 

dustry has just passed. A vast demand for its 

product arose. The trucks themselves have mag- 
nificently filled a colossal and distressing need, and the 
industry has met the demand with a 100 per cent re- 
sponse. The performance of our motor trucks has been 
one of great merit. Tried under the hard service of 
war-time necessity, they have reflected credit upon our 
industry and have established a world-wide reputation 
for it. True, there have been faults in design and weak- 
nesses of construction that were brought out from time 
to time. Most of these developed from a service more 
strenuous than that for which the trucks were originally 
designed, but the proper recognition of these deficiencies 
will serve as a guide for the present and future. 

With the United States at last taking part in world 
affairs, and considering the foreign service of our motor 
trucks, it is quite reasonable that the energetic American 
truck manufacturer should look abroad for a considerable 
foreign business. He will get it, beyond a doubt. I have 
recently talked with a number of men well acquainted 
with foreign demand and competition in motor trucks. 
They have all said that there was an undoubted op- 
portunity for us to get well established abroad, but 
almost invariably have questioned one or more details in 
connection with the particular truck or trucks under dis- 
cussion. Some of these men were the heads of export 
houses, others in export organizations of standing. In 
their case the cost of an initial sale in distant countries 
often exceeds not only the nominal profit but the invoice 
itself, and the profit comes from the repeat orders of satis- 
fied customers. These exporters were chiefly concerned 
with the attention paid to details of design, since the 
trucks go far beyond the reach of factory or service sta- 
tion. This brings us back to the very comforting reflec- 
tion that our general types of chassis are correct. 


Wuat Goop DeEsIcn REQUIRES 


in the progress of development we have seen practi 
cally all types give way to the truck with a four-cylinder 
four-cycle engine mounted near the front of the frame 
and just back of a built-up radiator, the driver’s seat be- 
hind the engine, a selective controlled three or four speed 
gearbox, a propeller shaft with two or more universal 
joints and a rear axle with an enclosed drive. This type 
became popular because of the comparative accessibility 
of all its parts. While reliability is the first requisite 
of a motor truck, accessibility is a close second; so when 
the component parts of the chassis were in a state of de- 
velopment and needed considerable attention, the type of 
chassis design that afforded ready access to the various 
units or parts thereof was bound to prevail. Now that 
unit reliability has been better established we shall likely 
see more modifications of the prevailing type. 

The second requisite of a motor truck, the accessibility 
of its parts, is no mean qualification. Many an offend- 
ing part has been condoned because of its ease of adjust- 
ment or renewal, and many a truck-hour has been saved 
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by the owner on this account. Whether detail parts are 
nearly enough perfect for us to compromise their accessi- 
bility is a matter for nice judgment. Even though aver- 
age performance is good, the chance of accident must 
be carefully considered. Major units should be so assem- 
bled that each can be taken down for repairs with the 
least disturbance of other parts or units. Fastenings 
should be not too complicated or too close fitting. Hours 
of time are lost in the service station, garage or repair 
shop due to small shortcomings under this head. 

As the third requisite I shall put down simplicity. The 
fewer parts there are on a motor truck chassis, and still 
have it function properly, the better it is for the owner, 
the driver and the manufacturer. There are so few 
parts on a chassis that do not demand attention at one 
time or another that any absolutely unessential thing is 
a detriment, however pleasing it may look on the sales 
room floor. 

A well-known operator of many trucks in New York 
told me that as often as a new chassis was delivered to 
him he personally made an inspection to see what he could 
remove from it. He invariably found quite a collection 
of troublesome stuff which he sold to other users of the 
same model who felt that these should continuously be a 
part of their truck’s equipment. An attachment added to 
an unsatisfactory device to make it function better is a 
poor substitute for a more satisfactory device. The fewer 
parts there are on a chassis the more accessible are the 
other parts and the more wrench clearance is available. 
This matter of wrench clearance is much appreciated by 
the repair man and helps to sell trucks. 

Fourth in order of importance I should put weight. 
The more weight we add to a given chassis the less be- 
comes its pay load capacity. Of course it is quite possi- 
ble to lighten parts to the extent that they are too weak 
to function properly; but on the other hand careful study 
and analysis will reveal ways of reducing the weight of a 
chassis without affecting its serviceability. Every pound 
removed from the chassis adds a pound to the load carry- 
ing ability of the truck, or calls for less power in driving 
and less wear and tear on the tires. Weight reduction 
also affects speed, as is mentioned later. 

Fifth on my list is operating economy—pertaining to 
fuel, tires, repairs and the nervous energy of the driver. 
We have a big problem before us as regards fuel con- 
sumption, and from the opinions of well-known authori- 
ties the situation bids fair to become worse, and in the 
immediate future. We are not today doing nearly the 
best we can with the fuels we have. 

Fig. 2 illustrates the estimated petroleum reserve in 
the United States and the increasing rate at which it is 
being consumed. Other sources are problematical and 
not immediately available. 

Fig. 3 shows the great and rapidly increasing demand 
on the fuel supply made by the motor truck, and the 
alarmingly small increase in fuel production to meet it. 
This surely means a shortage and increase in fuel price, 
and indicates the importance of fully considering chassis 
design from the standpoint of fuel economy. One phase 
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Fig. 2—THE DoMESTIC CRUDE PETROLEUM SITUATION FROM DATA 
COMPILED BY THE U. S. GEOLOGICAL SURVEY 
(From a paper entitled “An Interpretation of the Engine Fuel 
Situation,” presented by Joseph E. Pogue at the 1919 Annual Meet- 
ing of the Society) 


of this concerns the average load on the engine. Motor 
truck engines under average service conditions do not 
operate with ideal economy even at full load; but how 
often do these engines operate under full load or any- 
where near it? The engine in the average truck of less 
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Fic. 3—CHART OF THE GASOLINE SITUATION FROM DATA SUPPLIED BY 
THE U. S. Geo.LoaicaL Survey, U. S. FUEL ADMINISTRATION, U. S 
BUREAU OF MINES, NATIONAL AUTOMOBILE CHAMBER OF COMMERCE 
AND THE WAR INDUSTRIES BOARD 
(From a paper entitled “An Interpretation of the Engine Fuel 
Situation,” presented by Joseph E. Pogue at the 1919 Annual Meet- 
ing of the Society) 












than 214-tons capacity operates at about 20 per cent of 
full load when the truck is carrying its capacity load; 
larger trucks load the engine a little more heavily. 
When the truck is running light, or but partially loaded 
the engine is called upon for only 12 to 15 per cent of its 
full load torque. Let us see what this means in fuel 
economy. 

In Fig. 4 it is brought out that an engine at 15 per 
cent load is much less efficient than at 25 per cent and 
uses approximately 35 per cent more fuel. Fig. 5 shows 
a wider range of conditions and confirms this statement. 

An even more fruitful field for saving, however, is that 
of carbureter adjustment. There are many truck car- 
bureters that give the driver, a man without knowledge 
of the theory and practice of burning fuel in internal- 
combustion engines, the power to upset to a considerable 
degree the fuel economy we reasonably expect to obtain. 
He can tamper with the carbureter and almost invariably 
he will misadjust it. Not only does this result in a very 
considerable increase in the amount of gasoline con- 
sumed, but it can arbitrarily reduce the torque of the 
engine, overburden the cooling system, foul the spark- 
plugs and cause serious delays and expense due to car- 
bonization of cylinders and dilution of crankcase oil. 

Fig. 6 illustrates an average condition vouched for by 
the Bureau of Standards and typical of a large number 
of trucks. It is interesting to compare these curves with 
the ones referred to previously. The possibilities of 
saving fuel become distinctly apparent. Fig. 7 brings 
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Fic. 4—CURVE OF THE THERMAL EFFICIENCY OF A CLASS B TRUCK 
ENGINE OPERATING AT 1000 R.P.M. aT VARIOUS PERCENTAGES OF 


LOAD 
(From a paper entitled “Fuel Economy of Automotive Engines,” 


presented by Dr. H. C. Dickinson at ‘the 1919 Annual Meeting of 


the Society) 


out the same conditions converted into miles per gallon 


a more familiar term to the owner. If we decrease the 
speed scale by one-half and double the consumption scale 


we shall have a diagram that represents truck perform- 


ance. I can testify to raising the gasoline mileage of a 
certain model of 2-ton truck from an average of 6 miles 
per gal. to almost 11 miles without sacrificing the pulling 


ability or the flexibility in any way—bettering them, in 
fact. 
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The cost of tires is a large item in motor truck opera- 
tion. It can be materially decreased by reducing total 
and unsprung weights, and bettering spring suspension. 
In some instances tires are too small for the truck. 
There has been some tendency to apply narrower tires to 
save in first cost. 

The driver’s comfort has a good bit to do with the 
service rendered land the truck. We must therefore have 
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Fic. 5—FvUEL ECONOMY OF DIFFERENT INTERNAL-COMBUSTION EN- 

GINES AT VARIOUS PERCENTAGES OF LOAD AVERAGED FROM A NUMBER 
or TESTS 

entitled ‘The 

presented by 


(From a paper 
Tractor,”’ 


Principles of the Wheeled Farm 
Edward R. Hewitt at the 1919 Annual Meet- 
ing of the Society) 


good springs, easy seats, well arranged controls, protec- 
tion from inclement weather and the minimum of details 
that require attention and care. 

A careful and capable handling of the previously men- 
tioned features will bring about a design of chassis that 
will permit of a high average speed. We can haul as 
heavy loads with horses or mules as with trucks, but the 
great advantage the truck possesses over animal-drawn 
vehicles is that of speed. How fast can the load be de- 
delivered and a return made for the next load? The per- 
fecting of the “giant” pneumatic tire has made possible 
a considerable increase in maximum speed, and we are 
bound to see this possibility developed. With the consid- 
erable increase of speed more attention will have to be 
paid to brakes and steering mechanism. However, it is 
the average speed that counts—not the maximum speed. 
A safe increase in maximum speed helps the average, es- 
pecially on long hauls. But a far more important feature 
than maximum speed is that of keeping the trucks mov- 
ing—no wasted time in roadside adjustments or repairs, 
or in the repair shop, or due to the neglect of some in- 
accessible part, to accidents resulting from an overtired 
driver, to expensive overhaul, or to failure of small de- 
tails, which receive less design attention than they de- 
serve on account of the large amount of thought and 
energy expended on main units. 

The last general point upon which I shall touch is cost. 
Here it is more important to consider the cost of trans- 
portation by motor truck than the cost of the truck it- 
self. The purchaser is only incidentally interested in the 
size and type of the various structural features entering 
into the composition of the chassis. What he wants is 
a piece of mechanism that will carry his goods for the 
lowest net cost and cause him the least worry. If manu- 
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Fic. 6—THE THERMAL EFFICIENCY OF A ForD ENGINE EQUIPPED WITH 


, STANDARD CARBURETER AND USING DIFFERENT MIXTURE ADJUST- 
MENTS AT VARIOUS PERCENTAGES OF LOAD 
(From a paper entitled “Fuel Economy of Automotive Engines,” 
presented by Dr. H. C. Dickinson at the 1919 Annual Meeting of 
the Society) 


facturing costs are reduced at the expense of any of the 
vital features of the truck, it is worth less to the buyer, 
and, in the course of time, he will discover it. One thing 
that some of our war work has done is to show how 
small a difference in cost exists between a thing well done 
and one nearly well done. If this lesson is heeded, if 
simplification is properly carried out, and the designs 
drawn so that some parts can perform a double, or some- 
times even a triple, function, very considerable cost re- 
ductions can be made. 

In a paper delivered recently before the Society the 
chief engineer of one of our large concerns placed cost 
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Fic. 7—CuRVE SHOWING THE RELATION BETWEEN THE SPEED OF A 

ForD CAR EQUIPPED WITH A STANDARD CARBURETER AND USING DiIrFr- 

FERENT MIXTURES AND THE MILEAGE OBTAINED FROM A GALLON OF 
FUEL 

(From a paper entitled “Fuel Economy of Automotive Engines,” 


presented by Dr. H. C. Dickinson at the 1919 Annual Meeting of 


the Society ) 





































reduction ahead of economy. He stated, “I must confess 
that in placing economy below first cost I am reflecting 
the buyer’s attitude, as he, thanks to the manufacturer’s 
reputation for never understating his case, will give 
greater weight to a known economy of first cost than to 
a promised economy in operation.” Possibly more re- 
straint put upon the sales and advertising departments 
would obviate this attitude—detrimental to the industry 
and the trade. 

Now as to more specific features of the motor truck 
chassis. 

Cooling systems leave much to be desired. The built- 
up type of radiator with large gilled tubes, is very sturdy 
and reliable—hence its popularity. It is bulky, com- 
paratively inefficient, and costly. It imposes its extra 
weight on the frame ahead of the front axle, which makes 
for harder steering. Much improvement in average fan 
efficiency has been made in the last three years, but we 
can certainly go further in this direction. Fan location 
can be improved, and altogether I am satisfied that a 
very considerable betterment can be effected in our cool- 
ing systems. 


SPRING SUSPENSIONS 


Spring suspensions have improved, but still offer a 
large field for advancement. The fact that they serve as 
buffers for the whole chassis above them, and that the 
life of the chassis parts is largely dependent upon the 
efficiency with which they function, warrants very care- 
ful study of everything pertaining to the spring suspen 
sion. The life of tires, also, will be favorably affected by 
good springing. Longer springs, flat under load, are 
being generally adopted. We have not yet got the spring 
that will give us a much higher rate of deflection at light 
load than at full load. Some commendable efforts in this 
direction are being made, however, and the results will 
be watched with much interest. Springs which receive 
enough oil to keep the leaves from rusting and accumu- 
lating an excessive amount of interleaf friction have a 
considerable advantage, and the rapid increase in the use 
of oil as a spring-bolt lubricant will increase spring ef- 
fectiveness. 

Close attention to spring-bolt lubrication will pay big 
returns. Grease as a lubricant is doomed—it is only a 
semi-lubricant at best, and a dirt carrier. When a spring 
opens up at the eye or breaks near it, the cause can almost 
invariably be traced to a bolt which has bound or chafed 
in the eye bushing. Many a grease lubricated bolt has 
had tc be driven out of its bushing. Lack of good lu- 
brication here contributes to hard riding. Most oil fit- 
tings on spring-bolts admit dirt and water. They are 
easily damaged or knocked off, and the scant attention 
paid to them by truck users has led me to a close study 
of these details for several years back. 

Fig. 8 shows a magazine oiling device for spring-bolts 
that has been in use on the Pacific coast for two years, 
and was incorporated in the Class B Army truck. The 
bracket casting is of a strong hollow section which forms 
an oil reservoir of unusual capacity. The feed is by 
capillary attraction through a good-sized wick which 
completely fills the tube and acts as a filter as well as a 
carrier. The oil feeds slowly under the influence of the 
vibration of the truck and the motion of the bolt in its 
bushing and ceases when these stop. A single filling will 
last from one to three months. Dirt and water cannot 
be fed to the bolt. It eliminates small oil cups which are 
continually being damaged, and considerably reduces the 
attention required. The small surplus of oil flows down 
the spring leaves and keeps them easy and free from 
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rust. In Fig. 9 the rear shackle is made hollow for the 
oil and is very strong, due to the box section; yet it is 
not clumsy looking and entails no extra machining ex- 
cept tapping the hole for the filler plug. 

We have all been looking for a means of determining 
how good springs are. I quote from a letter which 
shows the value of good springs in a certain kind of 
service: “‘Packing houses in the fruit and vegetable dis- 
trict pay owners of trucks equipped with magazine oiling 
one cent more per crate for delivery than they pay for 
the same hauling with other makes of trucks, as they 
claim that berries, etc., arrive in very much better 
condition when hauled by the lubricated spring trucks.” 
This is a very practical demonstration of a direct com- 
mercial benefit due to attention to detail. A certain 
trade publication recently reported that a fleet of twenty- 
five trucks, similarly equipped, and handling ore over 
bad roads, showed a much better tire mileage than could 
be obtained with other trucks on this same service. 

While on this subject of oiling of chassis parts, it 
may be well to call attention to the unsatisfactory 
manner in which most of our brake connections are lu- 
bricated. The effectiveness of brakes is often seriously 
impaired by the undue amount of friction almost always 
present in the connections, which wear badly and also 
rattle. 


—— 





Two 


EXAMPLES OF OILING DEVICES FOR SPRING BOLTS 

The rocker shafts of the Class B truck were lubricated 
by the magazine wick system. As a rule not only is little 
provision made for lubricating these points, but they are 
so inaccessible that they get practically no attention. 
This feature of inaccessibility also applies to the rear 
axle brake parts, and a very considerable improvement 
can be looked for there. These should be magazine-fed 
so as to compensate for the lack of attention they receive. 

The use of oil on front axle pins and on drag links is 
rapidly becoming general, as it should. There is room 
for improvement in detail here. A device for lubricating 
a universal joint by a small amount of oil drawn auto- 
matically from the gearbox or rear axle, has been pro- 
posed and is being developed. It also feeds to the slip 
joint in the propeller shaft where it is of great service in 
helping to eliminate the heavy thrusts against the bear- 
ings forward of the universal joint. 

The New York branch of one of our large truck com- 
panies has established a school for training drivers, and 
this school lays especial emphasis on lubrication. Every 
man attending is given an oil can and goes over and over 
the chassis until he has thoroughly learned the position 
of every oil cup, etc. Many a poor chassis that has been 
well lubricated by its driver has out-served better ones 
that were poorly lubricated or scarcely lubricated at all. 
I believe we can profitably keep before us the fact that 
practically all mechanisms depend upon a lubricant for 


proper functioning. The more automatic the lubricating 
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means have become, the more successful and fool-proof TF Engine Torque x R E 
have our mechanisms become. %DXW as Maal 
In the matter of axles and wheels we have achieved S4nb?sR 
great reliability at the expense of additions in unsprung TF phew * Em X Et 


weight. As a result tires have suffered. There is need 
for improvement in methods of fastening springs to 
axles. At present there seems to be a serious need of 
larger spring clips than are being used and better methods 
of keeping clip nuts tight. Much spring breakage can be 
traced to loose clips. Steel wheels for 3 to 5-ton trucks 
are making considerable progress, due probably to a 
scarcity of first-class wood for felloes. Steel wheels will 
be lighter, we hope, as time goes on, and wood wheels of 
better quality. 

Gearbox design is in general pretty well standardized. 
However, the call for boxes having a ratio of high gear 
to low gear in excess of 4 to 1 is being heeded. I can 
remember laying out a chassis back in 1911 and in- 
corporating a four speed box in which the low-gear re- 
duction was 544 times the high gear. Two large build- 
ers of such units looked over the designs but could not 
see the necessity either for four speeds or for the large 
speed range; about 3.6 to 1 .then being thought to be 
the correct range. The testimony given in many con- 
ferences on the Class B gearbox design and the splendid 
low-gear performance of these trucks, which had a speed 
range of about 6 to 1, has made apparent the value of the 
big range, and there is a rather general movement to 
take advantage of it. 

ENGINE SIZE 

Engine size cannot be considered without due thought 
being given to several other important characteristics. 
The horsepower necessary to drive a truck at a given 
speed being about in proportion to the total weight 
moved, it will readily be seen how important is any re- 
duction in chassis weight. In treating of engine size 
the torque and maximum advisable rotative speed are 
the two important factors to be considered. With these 
must be correlated the various gear reductions, the di- 
ameter of the driving tires and the total weight moved. 
Six years ago and twice subsequently papers were read 
before this Society in which was given a tractive factor 
formula embodying these relations. Comparisons of 
American and French trucks were made, and specific ap- 
plications of this formula were given. The substance of 
this formula was embodied in the specifications of the 
Quartermaster General’s Office of the Army, now the Mo- 
tor Transport Corps, covering Class A and Class B trucks. 
This formula can be written in two ways: 


*See papers by the author on this formula in vols. 8, 9 and 10 of 
the S. A. EB. Transactions 


in which R = gear reduction 
D = diameter of driving tires in inches 
W = total weight in pounds 
Em ratio of torque developed by engine at 1000 ft. per 
min. piston speed, to the torque corresponding 
to the A. L. A. M. (N. A. C. C.) horsepower 
rating of the engine 
E; = efficiency of transmission system, engine to tires 
b = bore in inches 
s = stroke in inches 
n = number of cylinders 

Either of these can be of help in determining engine 
size and in producing a well-balanced design. They are 
also of use in making general comparisons of ability 
characteristics.* 

In general trucks of today are correct as to type and 
contain reliable units. Some are firmly established as at 
least the equal of foreign competitors, but the cessation 
of hostilities has left us with valuable experience and 
new opportunities. Our chassis design is capable of de- 
velopment and we shall refine many details. From now 
on I believe we are going to think of “service” not as 
something rendered from a garage to keep our trucks on 
the road, but as embodied in our product, which must 
be designed and redesigned, studied and perfected to 
every reasonable extent within our means before being 
sent out of the shops with our trademarks. 

Good detail will do it. Detail that serves reliability, 
accessibility, simplicity, weight reduction, speed, economy 
of operation and cost. 

The head of one of our important trade publication 
companies, returning recently from a trip through the 
automobile factories of England and France, was much 
impressed with the air of solidarity and permanency of 
these plants. He was also impressed with the refine 
ment of design and the finish of the products. He set 
forth his views on these things in a call to American 
manufacturers to perfect the details of their product and 
set up standards of high quality. “Reconstruction is 
at hand,” he states. “The world is entering on new con- 
ditions. American manufacturing enterprise must now 
evolve from transient and short-lived dividend produc- 
tion to an institutional, permanent and constructive es- 
tablishment which will outlive its progenitors and es- 
tablish the solidity of American industry in the future 
markets of the world.” 

That is not a criticism, but a call that I believe is al- 
ready being heeded. 
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AMENDMENTS TO BY-LAWS AND RULES 


T the meeting of the Council held at New York City, 

Jan. 23, eight amendments to the By-Laws and Rules 
of the Society were approved. The amended sections, 
which are now in force, read as follows: 


Bi—All candidates for admission to the Society shall 
make application on a form approved by the Council. 
In the case of individuals the application form shall 
provide space in which shall be written a statement 
giving a complete account of applicant’s qualifications 
and engineering or other required experience, and an 
agreement that he will, if elected, conform to the Con- 
stitution, By-Laws and Rules of the Society. He shall, 
if possible, refer to at least five individual members 
with whom he is acquainted. 


B2—Applications for admission to the Society from 
persons who are not resident in the-United States or 
Canada, or who may be so situated as not to be per- 
sonally known to five members of the Society, as re- 
quired in the foregoing paragraph, may be elected by 
the Council, after sufficient evidence has been secured 
to show that in its opinion the applicant is eligible for 
admission to the respective grade. 


B1i6—-The Secretary shall present to the Council the 
name of any member in arrears for more than three 
months, and such member shall not receive the publi- 
cations of the Society until such arrears are fully 
paid. A person dropped from the rolls for- non-pay- 
ment of dues, if desirous of again joining the Society, 
must first pay dues in arrears to the time of being 
dropped and may then make a new application for 
membership as provided for in the Constitution and 
By-Laws of the Society in the case of new candidates 
for membership. 

A member who resigns in good standing and desires 
again to join the Society, must make application for 
membership as provided under the Constitution and 
By-Laws of the Society in the case of new candidates 
for membership. 

The Council may, however, in its discretion restore 
to membership any person whose membership has 
ceased for any cause, upon such terms and conditions 
as it may at the time deem best for the interests of 
the Society. 

MEETINGS COM MITTEE 

B19—It shall be the duty of the Meetings Committee 
to procure professional papers, pass upon their suita- 
bility for presentation, and suggest topical subjects for 
discussion at the meetings. The Committee may refer 
any paper presented to the Society to a person or per- 
sons especially qualified by theoretical knowledge or 


practical experience for suggestion or opinion as to the 
suitability of the paper for presentation. 

The Committee shall arrange the program of each 
meeting of the Society, and have general charge of the 
entertainments to be provided for the members and 
guests at each meeting. It shall prohibit the distri- 
bution or the exhibition for other than reference pur- 
poses of all advertising circulars or trade literature at 
the headquarters or at the meeting place of the Society. 


HOUSE COM MITTEE 


B22—It shall be the duty of the House Committee 
to have the care, management and maintenance of the 
rooms of the Society and its furnishings. 


CONSTITUTION COMMITTEE 


It shall be the duty of the Constitution Committee 
to consider all proposed amendments of the Constitu- 
tion and to make recommendations thereon. 


SECTIONS COMMITTEE 


It shall be the duty ef the Sections Committee to 
further the organization and work of the Sections and 
to make recommendations to the Council upon matters 
involving the Sections. 

CERTIFICATES 

332—-Each member shall, subject to such rules as the 
Council may establish, be entitled to a certificate of 
membership, signed by the President and Secretary of 
the Society. Every such certificate shall remain the 
property of the Society and be returned to it on de- 
mand of the Council. 


TITLES 


B35—The approved abbreviations of the titles of the 
various grades of membership are as follows: 


For Honorary Members ......... Hon. M.S.A.E. 
a =e eee - M.S.A.E. 

yf eer A .S.A.E. 

For Foreign Members .......... F.M.S.A.E. 
For Service Members ...........S.M.S.A.E. 
POd Se Se ir hon PME RT i eee Jun. S.A.E. 

For Departmental Members ..... Depart’!] Mem. S.A.EF. 
For Affiliate Members ..........4 Affil. Mem. S.A.E. 
PAPERS 
R4—The Meetings Committee shall deliver to the 


Secretary all papers it recommends for presentation 
at the professional sessions of the Society meetings. 
Whenever possible this shall be done in time to permit 
the printing and distribution of the papers in advance 
of the meetings. 


CORRECTIONS FOR SERVICE DIRECTORY 


HE Service Directory of S. A. E. members which ap- 
peared in the December number of THE JOURNAL has 
been reprinted in pamphlet form and was distributed at the 
recent Annual Meeting of the Society. It is realized that 
while every effort was made to have this list as complete as 
possible before printing there are a number of members whose 


names have been omitted. The booklet will be reprinted at 
an early date and it is urgently requested that all the mem- 
bers who have served the Government in any capacity what- 
ever or are in service at the present time inform the New 
York Office of the Society. It is only by the cooperation of 
every member that the list can be made complete. 


PACIFIC COAST MEMBERSHIP COMMITTEE 


ety on the Pacific coast a local membership committee 
has been formed with George C. McMullen as chairman. All 
the members of the Society residing in that section are urged 
to cooperate with this committee, it being requested that each 


Wr an effort to increase the membership of the Soci- 


member make a special effort to secure at least one new 
member. Frank B. Drake is the secretary of the committee, 
and all correspondence pertaining to the work of the com- 
mittee should be addressed to him care of the Hess-Bright 
Ball Bearing Co., New Call Building, San Francisco, Cal. 


Vol. 1V 





March, fo19 No. 3 


Automotive Ordnance Apparatus 


By Lirut.-Coi. Wituram G. Wai, U.S. A.* (Member) 


ANNUAL MEETING PAPER 


Society to go into the merits and advantages of mo- 
torizing the artillery, for to them the reasons will ap- 
pear quite obvious. 
A brief description will be given of the different ve- 
hicles developed and used; also the conclusions reached 
regarding their relative merits. 


I: is not believed necessary before members of this 


Nasu AND F.W.D. Trucks 


It was early decided by a military board appointed for 
the purpose that the trucks used for artillery purposes 
should be of the four-wheel-drive type, and, as it was not 
considered advisable to wait to develop an ideal truck of 
this type, two makes of this type truck then on the market 
were adopted, one being the 3-ton F.W.D., and the other 
the 2-ton Nash Quad. On these two types of trucks were 
placed a number of the different bodies necessitated by 
the various uses to which they were put. 

The engine used in the 3-ton chassis was a four-cyl- 
inder, 4%4-in. bore by 51-in. stroke; the 2-ton having a 
four-cylinder L-head type engine, 414-in. bore by 5'%-in. 
stroke. An Eisemann magneto was used on each of these 
trucks. The wheelbase of chassis in both cases was 124 
in., and steel wheels with tires 36 by 6 in. were used. 
The gear reduction on low speed for the 3-ton was 36 to 
1, and on the 2-ton, 42.3 to 1. 


AMMUNITION Bopy 


A steel body was used for this purpose, which was de- 
signed to carry packing cases for seven different sizes of 
ammunition and equipped with chain hoist to load the 
heavier calibers of this ammunition. The steel used in 
this body was No. 10 gage. Removable seats were also 
provided for carrying the personnel. A complete set of 
tools was attached to sides of body. 


ARTILLERY REPAIR TRUCK 


The artillery repair trucks used the type of chassis 
mentioned above and consisted of a small machine shop 
with machine tools driven by electric motors, the power 
being secured from a stationary four-cylinder engine, 
25, in. by 4 in., and a 4-kw., 110-volt multipole gen- 
erator with complete switchboard. 

The tools in this machine shop consisted of the follow- 
ing: 

9-in. lathe, with milling and gear cutting attachment 

Vertical drilling machine for drills up to % in. in diam- 
eter, driven by a %-hp. motor 

Bench grinding machine, with two emery wheels, elec- 
trically driven 

Air compressor set with motor complete 

Oxy-acetylene welding and cutting outfit 

Two machinists’ vises and one pipe vise 

Portable drilling machine 

Acetylene cylinder, besides a large assortment of small 
tools and necessary work benches. 

Nearly a thousand of these artillery repair shops were 
completed; also a number of heavy mobile repair shops 
mounted on trailers were made. 





*Motor equipment section, engineering division, Ordnance Depart- 
ment, Washington. 


Illustrated with PuoroGRAPHS 


ARTILLERY SuPPLY TRUCK 

This type chassis was also used for the artillery sup- 
ply trucks. This truck consisted of an open body with a 
number of chests containing the proper tools, which in- 
cluded: Carpenters’ tools, saddlers’ kit, chain block, 
grindstones, spare parts for optical instruments and op- 
tical repair equipment; cleaning materials; forge outfit 
in addition to chest for springs and fluids used for gun 
recuperators. 

The artillery supply truck was an auxiliary to the ar- 
tillery repair truck and the contents of the chassis were 
determined by the organization in which this truck was 
used, for example, the size, type of gun, etc. These trucks 





STANDARD ORDNANCE 3-TON TRUCK WITH AMMUNITION Bopy 


also carried spare wheels and all the necessary spare parts 
for the guns and caissons. . 


EqQuiIPpMENT Repair Truck 


The equipment repair truck consisted of the four- 
wheel-drive chassis. with body, carrying the necessary 
equipment and machines for the repair of all equipment. 
The cabinets were made of sheet steel, containing all 
necessary small tools and spare parts required. Among 
the tools was a heavy Singer sewing machine and a 
Champion stitching machine, besides several vises. In 
fact, this truck carried complete equipment for the re- 
pair of all leather and canvas goods and small arms. All 
machines on this truck were pedal driven. 

The light repair truck was for emergency repair work, 
and consisted of a special steel body on Dodge chassis. 


8-Ton TrucK AND ARTILLERY WHEELED TRACTOR 


As soon as the procurement and production of two 
makes of four-wheel-drive trucks was well under way, so 
as to take care of all immediate needs, the design of a 
four-wheel-drive ordnance truck was started under the 
direction of one of your former presidents and later on 
certain changes were made in the truck for the purpose 
of converting it into a wheeled tractor. 

A four-cylinder 434-in. bore by 514-in. stroke Wiscon- 
sin engine was used, as it was in production and nearer 
the right size and weight than any other. 
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The Model B truck transmission, with four speeds 
forward and reverse and M. & S. locking differentials 
were used, the axles themselves being of new design with 
internal gear drive, the truck using 36-in. by 7-in. tires 
and the tractor 40-in. by 8-in. tires. An Eisemann mag- 
neto with impulse starter was used for ignition. The 
total weight of the truck was 10,500 lb., with a normal 
carrying capacity of 3 tons. 

As a truck this vehicle had two-wheel-steer, but as a 
tractor in order to have short turning radius a four- 
wheel-steer was used, giving it a turning circle of 35- 
ft. diameter. As a truck the gear reduction was 68 to 1 
on low and as a tractor 86.7 to 1 on low. 

This vehicle is made so that any of the bodies pre- 
viously described can be put on. When used as a tractor 
a winch was mounted at the rear end and a short body 





AMMUNITION Hoist AND HEMP LINING FOR Bopy 


was provided for carrying sufficient load to give traction; 
also all necessary tools, etc. The winch provided on this 
tractor was designed so as to be capable of breaking 114- 
in. Manila rope, equivalent to a load of about 18,000 lb. 
The drawbar pull of this tractor, as well as others, is 
given in the table attached. 


RECONNAISSANCE, MACHINE GUN AND STAFI 
OBSERVATION CARS 


It was found necessary to adapt a chassis for the use 
of the reconnaissance, machine gun and staff observation 
cars. The White Tebo chassis and the Commerce 1-ton 
chassis were used for this work. The former was used 


for the staff observation and reconnaissance cars and 


the latter for the machine gun car. 
“The White chassis used was the regular 1-ton, with 








ARTILLERY REPAIR TRUCK 


exception of a larger engine. This was of the four-cyl- 
inder type, 414 in. by 6%, in. The chassis had 140-in. 
wheelbase, with four speeds forward and reverse, geared 
up on high speed. 

For the staff cbservation car a regular seven-passen- 
ger chassis might have been used, but on account of the 
rough service to which it was subjected and the neces- 
sity of carrying certain observation instruments, it was 
deemed expedient that a special body be designed for 
this purpose. This body comfortably seats eight pas- 
sengers and contains a number of lockers in which the 
compass, telescopes, protractors, plotting boards, aiming 
circle, flashlights, etc., are carried in addition to a num- 
ber of other instruments necessary for artillery observa- 
tion. 


Track-LAyInGc TRACTORS 


The conclusion was reached in the early months of 
the war that it was necessary to have tractors to haul 
some of the heavy guns over most any type terrain. A 
number of different types were tested for this purpose 
and decision reached that the track-laying type was best 
suited to the work. As the British had been using a 
few of the Holt caterpillars some of these were secured, 
namely: the 75 hp. or 15 ton and the 120 hp. or 20 ton, 
and the Ordnance Department started work immediately 





3-IN. ANTI-AIRCRAFT GUN ON TRAILER 
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plate multiple-disk type. The main frame is a steel 





ARTILLERY WHEELED TRACTOR 

upon improved types of these track-laying vehicles in 
order to produce something more suitable for the army’s 
needs. 

It was deemed necessary that the front wheel as used 
on most of the heavier caterpillars be dispensed with; 
also that the engine and vulnerable parts be covered with 
armor plate. On account of the complaints made by the 
French that the caterpillars tore up the roads, it was 
decided that smooth-track caterpillars should be used, 
and the grousers made attachable, the latter to be puf 
on only when going over shell-torn areas and where they 
would not in any way damage the roads. 

Several of these tractors were designed, namely; the 
10-ton, 5-ton and 2!5-ton tractors. The 10-ton tractor 
embodied most of the features of the Holt caterpillars, 
and, while it was a big improvement over anything which 
had preceded it, was very similar in a great many re- 
spects to other designs. The 5-ton departed very ma- 
terially from any previous designs, and the 2!4-ton was 
entirely different from any tractors previously built, 
although it possessed some of the Renault features. 

The 10-ton artillery tractor has a four-cylinder, valve- 
in-the-head engine, 6!4-in. bore by 7-in. stroke, cylinders 
cast separately; 55 hp. at 600 r.p.m., and uses a K. W. 
high-tension magneto with impulse starter. The trans- 
mission is of the sliding gear type, three speeds forward 
and one reverse, with direct drive on second speed. Both 
‘he main clutch and the steering clutches are of the dry- 


— 
\ 
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REAR AXLE OF THE ARTILLERY WHEELED TRACTOR 





casting, and the roller frames are built up of channel 
steel. These rollers are used on each side, and all are 
fitted with Hyatt roller bearings. Weight, about 21,000 
lb., with pressure of 71% lb. per sq. in., the width of the 
track shoe being 15 in.; tread of track center to center 
61 in. The maximum speed of this tractor is close to 6 
miles per hr. The capacity of the gasoline tank is 46 
gal.; the drawbar pull on direct drive about 5000 lb., and 
on low gear 8000 lb. A cast-steel shoe is used with smooth 
tread arranged to receive grousers which are bolted on. 
Armor is used to protect the engine and the fuel tank, 
and, as on all artillery vehicles, a latch pintle is pro- 
vided. This tractor is principally used to pull the 155- 
mm. gun. 

The 5-ton artillery tractor was designed primarily to 
pull the 9.2-in. howitzer, which is divided into three 
loads, thus requiring three of these tractors to pull one 


gun. It was later used to draw the 6-in. howitzer in one 
load. 
The engine is four-cylinder, valve-in-the-head type, 





10-TON ARTILLERY TRACTOR MOUNTING 10-ToN TRAILER 


4%4-in. bore by 6-in. stroke, cylinders cast in pairs, de- 
veloping about 56 hp. at 1200 r.p.m.; Eisemann magneto, 
with impulse starter, is used, and a Schebler carbureter 
provided. Both the main and steering clutches are dry- 
plate, multiple-disk type. The frame is cast steel and 
the roller frames are built up of channel steel. Track 
shoes are cast steel, 11 in. wide. The transmission has 
three speeds forward and one reverse, direct drive on 
second. The gasoline tank has two compartments, each 
holding 12 gal. The Bendix type hand-starter is used. 
Quite an interesting lubricating system is used in the 
engine. It is of a type which prevents excess oil at the 
rear cylinders when ascending a hill. A dry crankcase is 
maintained, as all oil which flows off from the crankcase 
is pumped out of the oil pan and delivered to the oil 
reservoir, from which it flows again under pressure 
through the engine bearings. A triplex geared oil-pump 
is used to accomplish this. Quite an ingenious spring 
radius rod is used on the track frames which very ma- 
terially aids in the proper operation. The pressure on 
the ground is about 5 lb. per sq. in. 

It was originally intended that the telephone and fire 
control cable be carried on a truck, but after extensive 
experiments it was decided to use the regular six-horse 
reel and to make a small 214-ton track-laying tractor to , 
draw it. Approximately two months before the armistice 
was signed it was decided to motorize the 75-mm. guns 
and these tractors were designated to pull them. 

An eight-cylinder L-head V-type engine was used with 
3\%-in. bore and 5\%-in. stroke, with about 70 hp. at 2600 
r.p.m. This will be recognized as the Cadillac engine. A 
three-speed selective transmission with direct drive on 
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214-ToN ARTILLERY TRACTOR WITHOUT ARMOR OR ToP 


high speed was used and through this transmission, 
power was transmitted in about the usual way through 
a secondary transmission with 
steering clutches of the multiple- 
disk type to the track sprockets. 
The main frame of this tractor 
was built up of angle iron. The 
roller frames are the Renault 
type with four rollers on each 
side. Track shoes are of cast 
steel with bolted-on grousers. 
Armor is placed over the engine 
and tank. A regular ordnance 
pintle is supplied at the rear end. 
While the normal high speed of 
this tractor is 12 miles per hr., 
it will run 20 miles per hr, pull- 
ing a 75-mm. gn over level go- 
ing. This tractor has a draw- 
bar pull of approximately 4000 
lb. on low gear. The steering 
control on this tractor is a little 
different from the others in that 
the hand steering lever not only 
throws out the steering clutches 


with pressure feed. There is also an auxiliary tank 
holding 534 gal., located under the engine armor, with 
gravity feed. The pressure on the ground is about 5 lb. 
per sq. in. 


Mark VII Tractor Caisson 


One of the latest and most interesting designs is that 
of the Mark VII tractor caisson. This is a caterpillar 
cargo-carrier and while rated at a carrying load of 3 
tons can carry 5 tons up a 45 per cent grade. The en- 
gine used in this tractor is the same as is used in the 
5-ton artillery tractor, four-cylinder, 4%4-in. bore by 
6-in. stroke. The total gear reduction is 100 to 1 with a 
maximum speed of approximately 6 miles per hr. It will be 
noted that the roller frame on this vehicle has nine rollers 
and is divided into two parts with a spring’ radius rod 
very similar to the 5-ton tractor. This vehicle has six 
speeds forward and two reverse. The pressure on the 
ground is about 7 lb. per sq. in. 

One of the most interesting developments of the war 
was the placing of both light and heavy field guns on 
track-laying mounts. The 8-in. howitzer was placed on a 





but also puts on the brakes, mak- FRONT AND END ELEVATIONS OF THE ENGINE USED IN THE 5-TON ARTILLERY TRACTOR 


ing a very simple method of 
steering. The capacity of the gasoline tank is 20 gal., 





2%4-TON ARTILLERY TRACTOR 


track-laying vehicle giving a total weight of 55,000 Ib. 
and capable of a maximum speed of about 4 miles per 
hr. From the artillery standpoint this was a very ad- 
vanced piece of work as it allowed the gun to be run 
over any kind of terrain and brought into action within 
a couple of minutes after arriving. A mount was also 
made for the 75-mm. field gun by placing it on one of 
the 214-ton tractors, which was modified to suit the re- 
quirements. This gun was capable of traveling over 
most any rough ground and attained a speed on the level 
of 16 miles per hr. 


TRAILERS 


Several different types of trailers were designed, one 
of which was a 10-ton trailer for hauling the small tanks 


over good roads at comparatively high speeds; also a 


trailer for carrying 75-mm. field gun, and some smaller 


trailers in addition to the one used for the 3-in. anti- 
aircraft gun. 
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S1pE ELEVATION OF THE MARK VII Tractor CAISSON 


Two-WHEEL AND Four-WHEEL Drive VEHICLES 
There has been considerable controversy, especially 
military circles, in regard to the relative advantages of 
four-wheel-drive and the two-wheel-drive types of ve- 
hicles. There is no question in my mind that for good 
road hauling where deep holes are seldom ever run 
across and where the vehicle does not have to get off the 
road that the two-wheel-drive truck is a more efficient 
vehicle for cargo-carrying than the four-wheel-drive type, 
and is also preferable on account of the economy of oper- 
ation and the lower cost of upkeep. There is a place, 
however, though it has very narrow limits, where the 
four-wheel-drive truck has considerable advantage over 

the two-wheel-drive, namely, on very bad roads. 


WHEELED TRACTOR 


Used strictly as a tractor for work confined entirely 
to the roads, the four-wheel-drive rubber-tired vehicle 
has many advantages over any other type and it is be- 
lieved there is nothing which can compare with it. It is 
not considered that the two-wheel-drive rubber-tired 
tractor has sufficient adhesion to the roads to make it a 
very important factor. The rubber-tired four-wheel-drive 
tractor has all necessary speed which is required, 15 
miles per hr., and in that respect is much better than the 
steel-tired farm tractor of any type. 

The friction coefficient of rubber tires giving proper 
adhesion to the road surface, with the proper gear ratio, 
makes the drawbar pull of this vehicle, for good roads, 
nearly the equivalent of the track-laying tractors and 
preferable to the steel-tired tractors. Economy of oper- 
ation is greater than with either the track-laying or steel- 
tired vehicles. The cost of upkeep, considering speeds 
obtainable, is much less than either of the other types. 
This vehicle has its limitations, however, for while it 





can be used on rather poor ground it is not believed that 
it compares in this respect with the track-laying tractor. 


Track-LAYING VEHICLES 
The track-laying or caterpillar tractor is the only one 
which can be seriously considered in going through deep 
sand and over very soft or rough and cut up ground, and 


it has been fully demonstrated that no other type of 
vehicle can compare with it in this respect. Its use, how- 





SIpE VIEW OF TRANSMISSION USED IN THE MARK VII TRACTOR CAISSON 


1. Oil filler tube. 14. High and_ second sliding 
2. Bevel ring gear. gear. 
3. Breather 15. Main drive pinion. 
4. Steering clutch control cams. 16. Main drive coupling gear. 
5. Bevel pinion 17. Countershaft sliding gear. 
6. Main pinion shaft. 18. Sprocket sleeve gear plate. 
7. Countershaft reverse gear. 19. Oil level stand pipe. 
8. Low and_ reverse sliding 20. Lower transmission case. 
gear. 21. Oil feed tube to pump. 
9. Countershaft, 2nd speed 22. Intermediate gear. 
gear. 99 - ‘< init 
16. Winch transmission case. aoe Intermediate pinion. 
11. Winch sliding gear. 24. Oil pump assembly. 
12. Winch spline shaft. 25. Auxiliary countershaft. 
13. Countershaft driven gear. 26. Coupling. 
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ever, is limited to work of this kind, due to its compara- 
tively slow speed and expense of upkeep as compared with 
the rubber-tired tractor; also its high initial cost as com- 
pared with steel-tired wheeled farm tractors. 

The main difference, however, between the track-lay- 
ing vehicle and the wheeled vehicle, when the latter tracks 





View LOOKING UP AT THE TRANSMISSION USED IN MARK VII Tract 
CAISSON 


1. Shifting rod for auxiliary 6. Brake rod for right ste¢ 


transmission. clutch 
- > oe . } or 7 ete ne 
2. Shifting rod for winch trans- : a rod for left steering 
“ono ‘ 
1ission. . 
— 8. Steering control drag link 
3. Shifting rod for low and re 9. Master clutch cross shaft 
verse. 10. Cluteh brake rod 
‘ | : sell ‘rank for steering 
4. Contro! rod for master clutch 11. Bell crank - teering 
— clutches. 
5. Shifting rod for direct and 


12. Steering clutch push rod 
13 


high. Steering clutch shifter fork 


perfectly, like the four-wheel-steer, is due to the pressure 
per square inch exerted on the ground, it generally being 
very much less for the former and in practice somewhere 
between 4 and 9 lb. per sq. in. Also, the track is well 
anchored by the grousers and the sprocket, of those using 
sprockets, driving on the track prevents all slipping. 

A track-laying vehicle necessarily weighs more than the 
wheeled type. This is due to the number of rollers run- 
ning on the track and the weight of the track itself. At 
the beginning of the war very little attention had been 
devoted to the fact that to make a successful track-laying 
vehicle it was necessary, on account of the impossibility 
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of the track stretching to any extent, to have roller 
frames so that whenever foreign substances, such as 
large rocks or limbs of trees, were caught in the sprockets 
that the length of these frames would be shortened suf- 
ficiently so as to prevent breaking of the track. This 
was worked out very nicely on the 5-ton tractor by the 
use of a spring radius rod; also the roller frames for 
track used on the 214-ton tractor were developed so that 
a vertical coil spring was used to allow for this com- 
pensation. 


Two or Four WHEEL STEER 

Experience has rather definitely proved that a vehicle 
with four-wheel-steer cannot easily be kept on the road 
at high speeds and 15 miles per hr. is about the limit. 
For this reason all cargo-carrying trucks should be two- 
wheel-steer, although the four-wheel-steer has consider- 
able advantage in rough going, in turning corners on 
account of rear wheels tracking with front wheels. The 
wheeled tractor, however, due to the fact that 15 miles 
per hr. is the maximum speed generally required, and 95 
per cent of the time it is running very much slower, and 
due to the great necessity for short turning radius, allow- 
ing it to maneuver easily in a limited space, requires that 
it either be of extremely short wheel base, which is not 
always practical, or else have four-wheel-steer, that is, 
both front and rear wheels should steer. The new artil- 
lery wheeled tractor is of this type as are also the Renault 
and Latil tractors used by the French. 

A two-wheel-steer trailer running on four wheels can- 
not readily be backed into any particular desired location. 
It is somewhat easier to do this if it has four-wheel-steer, 
though as this is rather complicated for a trailer, it has 
been found desirable in a number of cases to have the 
rear wheels locked in position but capable of being steered 
by hand by the use of a bar. 

Due to military reasons it was necessary for the army 
to use a certain number of trailers, some of which have 
been described, and the use of these trailers in several 
instances worked out very well. 

The results of tests show that on hard roads, level 
going, or with very slight grades, the trailer has a num- 
ber of advantages over carrying the load on top of the 
tractor; also where the bulk of the cargo is very great 
in proportion to its weight, the trailer works out admir- 
ably. When it comes to very rough going, especially off 
the roads in soft ground, tests made show that the same 
load can be much more easily and efficiently carried on 
top of the tractor than by its being carried in a trailer 
with a tractor drawing it. There are a number of rea- 
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75-Mm. GUN ON TRACK-LAYING MouNT 


sons why this is true, but evidently the main one is the 
fact that in one case it is only the pay load which is 
being moved and in the latter case it is the pay load plus 
a certain dead load equivalent to the weight of the trailer. 
This conclusion holds good even with track-laying trail- 
ers, for as a rule it is rather heavier in proportion to 


NAME OF TRACTOR OR TRUCK SIZE OF ENGINE 


Eight-cylinder, 
34%-in. bore by 5\%-in. stroke 


Artillery tractor* 
21%-ton, model 1918 


Four-cylinder, 
4% -in. bore by 6-in. stroke 


Artillery tractor* 
5-ton, model 1917 


Four-cylinder, 
614-in. bore by 7-in. stroke 


Artillery tractor* 
10-ton, model 1917 


Four-cylinder, 

7%-in. bore by 8-in. stroke 
Six-cylinder, 

7%-in. bore by 8-in. stroke 


Artillery tractor* e 
15-ton, model 75-hp. Holt 
Artillery tractor* 

20-ton, model 120-hp. Holt 


Artillery wheeled tractor, Four-cylinder, 
model 1918 4%-in. bore by 5%-in. stroke 
Nash 2-ton truck used as Four-cylinder, 
tractor 414-in. bore by 514-in. stroke 
F.W.D. 3-ton truck used Four-cylinder, 
as tractor 4% -in. bore by 514-in. stroke 


*Track-laying type. 


the load which it carries. The pressure per square inch 
exerted on the ground is, of course, a great factor in all 
hauling where the ground itself is soft or irregular, as 
in very soft ground the vehicle is continually climbing a 
grade or its equivalent. 

The difficulty experienced in towing a long line of trail- 
ers behind a truck or tractor is very much simplified if 
they can be made to track, especially when rounding 
curves. It is apparent that this is possible only when 
four-wheel-steer is used on the trailers. The tracking 
of the front wheels of trailers can be controlled by the 
correctly proportioning of the length of the drawbar to 
the length from center of rear axle to pintle of truck and 
the relative length of drawbar front and rear of front 
axle when it is pivoted on the axle of trailer, the angle 
of steering arms controlling the relative angles of the 
inner and outer wheels. 





DRAWBAR PULL, LB. 


CATERPILLAR TRACK ADAPTERS FOR TRUCKS 

Quite a number of experiments have been made during 
the last two years in equipping the rear axles of trucks 
with caterpillar tracks or adapters. These generally con- 
sisted of a roller frame having from three to five rollers 
running on a track which in turn was either geared or 
driven by chain from the rear axle driving shafts. Ex- 
periments were tried on both the four-wheel-drive type 
and the two-wheel-drive trucks. The French had also 
been using an adapter, chain driven from rear axle on 
a number of Sauer trucks. Also, adapters of various 
sorts of the belt type running on the rubber tires of the 
truck wheels or with extra wheels added, have been 
tried. Experiments demonstrated, in the use of these 
various adapters, that a caterpillar track of this type 
attached to the rear axle of a truck driving on all four 
wheels was not at all practical as only a little over 50 
per cent of the load was concentrated on the track, the 
remainder being on the steering wheels, which dug into 
the mud and rendered this type of vehicle of little more 
value in soft ground than the four-wheel type. On ac- 
count of its limited speed it was not as serviceable for road 
work. Placing these adapters on two-wheel-drive trucks 
was a little more successful, but even under these condi- 


WHAT IT HAULS AND NUMBER-~__— HEAVIEST 
OF LOADS LOAD, LB. 
4,000 low gear 75-mm. gun and caisson, 1 load 4,500 
Two 75-mm. caissons, 1 load 
Six-horse reel and cart, 1 load 
5,000 low gear 155-mm. howitzer, 1 load 16,230 
9.2-in. howitzer, 3 loads 
240-mm. howitzer, 4 loads 
4.7-in. gun, 1 load 
10-ton trailer in tractor unit, 


1 load 
4-ton trailer, 1 load 
8,000 low gear 155-mm. G. P. F. gun, 1 load 26,400 


5,200 high gear 10-ton trailer, 1 load 
9.2-in. howitzer, 3 loads 
10,250 low gear Substitute for 20-ton tractor 
8,900 high gear 
15,500 low gear’ 5-in. seacoast gun, 1 load 32,148 
11,500 high gear’ 6-in. seacoast gun, 1 load 
8-in. howitzer, 1 load 
9,000 low gear’ 6-ton tank or 10-ton tractor on 24,215 
10-ton trailer 
4,000 low gear 75-mm. gun and limber on field 9,500 
gun trailer, 1 load 
4,000 low gear 75-mm. gun and limber on field 9,500 
gun trailer, 1 load 








75-Mm. GUN ON FIELD GUN TRAILER 
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tions it was difficult to steer in deep mud, and the 
weight was considerably increased, in the case of the 
F. W. D. about 1500 Ib. So that it was believed the 
placing of tracks on the rear wheels of trucks could only 
be considered a makeshift and the placing of caterpillar 
tracks on all four wheels of any vehicle makes steering 
extremely difficult and, in fact, if the vehicle carries any 
considerable weight, requires power steering. 


INTERLOCKING DIFFERENTIALS 


For cargo-carrying vehicles the use of interlocking 
differentials in rear axle or, in the case of four-wheel- 
drive, for both front and rear axles, has been of consid- 
erable advantage. The difficulty of securing a substantial 
interlocking differential, it is believed, has been the prin- 
cipal reason why most cargo-carrying vehicles have not 
been so equipped. Although one make on the market, which 
has been principally used, has held up fairly well. It is 
believed that this mechanism can be very greatly im- 
proved. 

Considerable argument has arisen with reference to 
the advisability of the use of differential and whether it 
should be of the interlocking type, for the transmission, 
for four-wheel-drive trucks and tractors. In the case of 
a tractor steering all wheels, it is not absolutely neces- 
sary to have a differential as the rear wheels theoretically 
travel the same distance as the front wheels; but when 
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two-wheel-steer is used on a four-wheel-drive truck, it is 
at least advisable to have a differential in the transmis- 
sion so as to allow of the difference in distance traveled 
by the front and the rear wheels and in order that trac- 
tion may be secured through both front and rear axles 
at the same time. An interlocking differential is con- 
sidered preferable, otherwise it is necessary to have an 
emergency lock for the differential. Experiments have 
shown that a solid shaft can be used even with two-wheel- 
steer, but excessive strains on the driving parts are at 
times occasioned by this design. 


While for military purposes the front wheel on track 
laying tractors is not desirable on account of the diffi- 
culty in mounting a vertical bank, there is considerable 
to be said in favor of the front wheel for farm purposes 
on account of the greater ease in steering. 


TrovuBLES EXPERIENCED 


In the work of the various vehicles used by the army, 
both at the front and in the service overseas, it is in- 
teresting to note that the troubles experienced have not 
been of a very serious nature, but rather with the small 
items, which have caused continual annoyance, and it is 
believed that on those small items, although seemingly 
rather insignificant, considerable engineering work can 
be done to great advantage. 


PARIS ON ARMISTICE DAY 


ARRIVED in Paris on the morning of Nov. 11. Nobody 
was sure that the armistice had been signed until about 
11 a. m., when a number of cannon shots were fired. The 
effect of those booming guns was magic. Within an hour 
the streets were blocked with the surging, singing crowds. 
Never, never has such a sight been seen. Stores, banks and 
business houses of every kind closed immediately, and it 
seemed as if people flowed into the streets from every door. 
When there was room to move people danced in couples, in 
great zigzag processions, or in ring-round-the-rosies. Sol- 
diers of every rank and nationality were acclaimed with 
shouts of joy, embracings and tears of gratitude. Americans 
especially were hailed. 

I sometimes felt that as many processions of French sol- 
diers, students and people of every kind and description were 
headed by American flags as by French flags. Everywhere 
there were the cries of “Vive l’Amérique’”—everywhere, 
whether there were Americans in evidence or not. Every 
kind of vehicle that could move at all was covered with the 
people, who rode on the roof, on the hood, on the steps and 
mud-guards. Those on top usually had a great flag, or sev- 
eral, and often a poilu, a Tommy or a Yank, with a bugle, 
trombone or something noisy. 

I sallied out into the crowd that was sweeping up 
Champs Elysees and through the Are de Triomphe, 
chains around which had been burst asunder. Darkness had 
come to Paris, but every window was a blaze of light, and 
suddenly, one by one, the great arc lamps on the main 
squares and boulevards burst forth after a gloom of years. 
By some extraordinary luck we managed to get places in a 
cafe restaurant on the Rue Royal. Our seats were next to 
the window, so that we saw everything that occurred close 
by in the street as well as what happened inside. What a 
celebration! Women leading the singing from chairs, chains 
of Yanks and poilus marching in lock-step, filing in from the 
street and parading between the tables. After dinner the 
crowd engulfed us, carrying us this way and that in its 


the 
the 


current. We jumped the steps of cars, already overloaded, 
and climbed the tops of auto trucks. At 3.30 a. m. I danced 
to a couple of fiddles and an oboe in the Place de l’Opera. At 
4 o’clock I danced with the crowd at les Halles, the great 
market place where the country produce was being unloaded 
from the railroad cars by the light of great flares. The 
enthusiasm when I, an American, made my appearance on 
the outskirts of the dance was overpowering. The crowd sur- 
rounded me, yelling its delight. I shall never forget the faces 
of those that hemmed me in and the great number of arms 
that were stretched forward between and over shoulders to 
shake my hand. Almost all the women were draped in flags. 
Where they got them or how they got them, heaven knows. 
The effect was stunning in the dancing flare lights. 

Shortly after 5 a. m. I was once more on the Boulevards, 
having finally escaped the crowd at the market where every 
poilu of every description pressed me to drink a health to 
L’Amérique, La France et La Victoire. The Boulevards by 
that time were fairly deserted except for those who, for lack 
of accommodations in hotels, slept or chatted or sang on the 
benches. 

I counted at least ten captured German guns on the Boule- 
vards. They had been dragged there from the Place de la 
Concorde. Near the Madeleine an 8.2-in. howitzer was pro- 
gressing at a snail’s pace, mostly in circles, propelled by the 
efforts of twenty very tipsy and talkative but thoroughly-in- 
earnest citizens and sailors. The only policeman that I recall 
having seen that entire day and night was one who hailed 
me to shake his hand down at the market place. Breakfast 
I had at a little place near Montmartre. Already the streets 
were filling up with a crowd similar to that of the day before. 

I have laid so much stress on the buoyancy of spirit that 
perhaps I have not said enough about those who watched the 
rejoicings and tried to smile through tears. I saw the soul 
of France, I think, that day and night, and it was splendid. 

—Ralph Bradley. 
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velopment of the experimental side of aeronau- 

tical engineering. Broadly speaking, the con- 
struction of every new machine is an experiment even if 
no systematic tests of any sort are carried out, and the 
testing is that of usage as in the early days. In a more 
restricted sense, experimental aeronautical engineering 
is that technical branch of aeronautics which involves the 
systematic testing of an airplane or its component parts 
for the purpose of improvement or innovation, and this 
from the two main viewpoints of structural strength and 
performance, stability and controllability. This work, 
although it may be concerned with the very latest de- 
velopments, is entirely distinct from the purely aero- 
dynamic research of the physicist. It is engineer’s work, 
and should be carried on by engineers, even though the 
physicist may have in some cases given the scientific 
foundation, or helped in devising accurate instruments. 
A very complete technique has grown up, and it is the, 
principles and utilization of this technique that I shall 
briefly discuss. 


] ) vex the war we have seen a tremendous de- 


STRUCTURAL STRENGTH 


However accurate and refined a stress analysis may be, 
the structure of a machine may be amply strong in its 
main members, such as spars, wires and struts, yet fail 
in the lug of a fitting or the crushing of a bolt embedded 
in wood, in which minor details computation may be en- 
tirely impossible and judgment alone has to be relied 
upon. In a machine of novel type, or even of one with a 
slightly varied truss, an error may creep into the stress 
analysis which will invalidate even the strength of the 
main members. 

At an expense which is negligible when safety is con- 
sidered, it is possible to eliminate much of the uncertainty 
of structural design by submitting the skeleton of a new 
machine to a sand test, in which air and dynamic forces 
in flight are simulated by the superposition of weights. 
This, and the usual strength testing of airplane parts, 
such as struts and wires, are the two main tools 
for investigating structural strength. In French prac- 
tice sand testing seems to be restricted to the wing truss. 
In British and American practice sand testing has come 
to embrace the wings, the tail surfaces and controls, 
the fuselage and the engine mounting. 

By far the most important sand test is, of course, that 
on the wings. We have acting on the wings two forces, 
lift and drift, which have to be simulated by the appli- 
cation of loads. A difficulty arises in the very enuncia- 
tion of principles, because we do not know what condi- 
tion in the air we wish to simulate. Complicated maneu- 
vers such as a spin or a barrel are quite beyond us at 
the present moment in the analysis of the forces which 
come into play. We have, therefore, to consider simple 
maneuvers in one place. 

A loop, a steep dive and a sharp recovery from a steep 
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dive are the three maneuvers which may be taken as 
imposing the severest stresses, and it is probable that in 
a loop skilfully executed the forces are inconsiderable. 
There remain the steep dive and tke recovery from it. 
In the former the main forces acting on the wing are 
those of drag. The plane will, when it has attained its 
limiting speed, be at a very small angle of incidence, and 
between 50 and 75 per cent of the weight of the airplane 
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DIAGRAM 


ILLUSTRATING How THE LIFT AND Drirt Com- 
PONENTS OF THE PATH OF AN AIRPLANE WING ARE REPLACED BY THE 
FORCE OF GRAVITY 


will be supported by the drag forces on the plane. On 
recovery from a dive a totally different condition occurs. 
The machine is diving steeply, when the pilot pulls his 
elevator hard up and flattens out, describing a curve in 
space and imposing heavy centrifugal forces on the ma- 
chine. In this case, before the machine has lost much 
of its diving speed it has been pulled up to a fairly large 
angle of incidence, bringing a very heavy lift load to 
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bear on the wing truss, and the lift load on the wings is 
now much heavier than the drag load. No sand test can 
simulate both conditions, and hence a controversy is 
always possible as to the exact proportion of drag to 
lift which should be imposed in sand testing. As a com- 
promise the tests of common practice are carried out 
under such conditions that the lift-drift ratio is as 4 
to 1. This purely conventional loading at least simu- 
lates to some extent the conditions existing under a 
heavy dive, and at the same time we get a sufficiency of 
lift loading. Once adopted, and all machines being 
tested in the same way, we get at least comparative 
figures. 


Fig. 1 illustrates how the lift and drift components 
‘ 
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testing of a wing truss becomes a not 
gineering problem. 


too difficult en- 

In Fig. 2 is shown a typical set up 

of a plane before a sand test. 

Sand is usually applied in small bags of 5, 10 or 25 
During loading the wings are relieved by the placing 

of jacks under the strut points, the jacks being slowly 

relieved when the loads have been placed, and deflection 


lb. 


measurements are taken. Careful provision is made for 


limiting the possibility of a general collapse when failure 
occurs, as this would prevent the learning of valuable 
lessons that the inspection of a partially collapsed struct- 
ure renders possible. 

Beyond the mere numerical result of such and such a 
factor of safety, i.e., the wing truss being able to sup- 
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Fic. 2—A TYPICAL SET-UP OF AN AIRPLANE FOR A SAND 
are replaced by the simple force of gravity. Suppose that 
the wing is in flight at an angle of 2 deg. to the relative 
wind, and the lift-drift ratio under these conditions 
is 10. If under sand load the wing is placed upside down, 
with its leading edge up at an angle of 5.2 deg. with the 
horizontal, the components of the gravity force along and 
perpendicular to the chord will have the same relative 
values as the components of the lift and drift along and 


perpendicular to the chord. 
Resolving forces along and perpendicular to the chord 
in full flight, we have, in a simple analysis, 


D cos i— L sin i and D sin i+ L 


cos 2 
In sand load we have 
W sin § and W cos 0, 
and writing D cos haw & sin t L/10 cos 2° —L sin 2 
D sinit+Lecosi 4L/10 sin 2°+ L cos 2 
0.9994/10 — 0.03490 0.08926 while 
0.0394/10 + 0.9994 
7 — ; tan § tan 5.2 0 08925 
With these simple principles established, and a num- 
ber of aerodynamic refinements introduced, the sand 


TEST 


SH OWING THE ARRANGEMENT OF THE SCAFFOLDING AND SUPPORTS 


port so many times the normal load in flight, the de- 
signer or aeronautical constructor can learn a great many 
things from such an experiment. For one thing, it is a 
final check on inspection, as unduly early failure of a 
spar or a strut may disclose the fact that wood of poor 
grain or bad seasoning has been employed. The early 
failure of a shackle may lead to the discovery that an 
entire series of production shackles is valueless. In pro- 
duction work it is highly advisable to sand test a plane 
taken at random from say 100 specimens, this being the 
severest possible check on the inspection system at a 
plant. 


SAND TESTING THE CONTROL SURFACES 


In testing control surfaces such as stabilizer and ele- 
vator it is also possible to test the controls themselves, the 
joy stick, the connecting system of torque tubes, elevator 
arms, ete. It is a peculiar thing that a designer is less 
likely to be in error on the design of the structure of the 
wings than on the structure of the tail surfaces. The 
methods of stress analysis for the wings seem to be fairly 
well defined. For the tail surfaces fewer aerody- 
namic data are available; the structure is as a rule less 
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determinate and the members so small that there is a 
tendency for calculations to be neglected. Cases occur 
where a plane may be designed with particularly strong 
wings of heavy construction and yet the elevator mast 
be attached to the elevator in the flimsiest manner. 

In Fig. 3 is shown a typical set up of a test for the 
horizontal tail surface. Loads are applied and re- 
leased in a fashion similar to that for the wings. For 
both the vertical and the horizontal tail surfaces a con- 
ventional loading is employed such that the mean loading 
per square foot of both the fixed and the movable surfaces 
is identical, but whereas for the fixed surfaces the load- 
ing is uniformly distributed, for the movable surfaces 
the loading is made to vary from zero at the trailing edge 
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In the strength testing of airplane parts we are on 
ground which is much more familiar to the engineer. 
The small common types of testing machine are all that 
is required as a rule. Special machinery is in process of 
development for the proof testing of struts to the elastic 
limit with subsequent use on the plane. Rib testing ma- 
chines of various types are being developed. We may 
look confidently to the use of recording tension and stress 
meters in full flight for wires and cables. This branch 
of experimental aeronautical engineering while seem- 
ingly hackneyed and commonplace can, in the hands of 
skillful men, not specialists in testing but men with an 
appreciation of aeronautical problems, be made to give 
the most useful lessons. 





® Fic. 3—A Typical Set-Up oF A TEST FOR THE HORIZONTAL TAIL SURFACE 


to a maximum at the leading edge. Such aerodynamic 
data as are available would seem to indicate that this 
method is rational. A study of numerous sand tests for 
the control surfaces indicates two or three specific points 
to be watched; viz, the attachment of elevator masts to 
the elevators, the necessity for having reinforcing wires 
from elevator masts to the trailing edge of the elevator 
in line with the control cable, etc. 

The methods employed are too varied for discussion 
here. Tests reveal not so much weaknesses in the actual 
body structure as in the attachment of the lower wings 
to the fuselage, in the use of poor material in longerons, 
etc. 

We are not concerned in a paper of this general char- 
acter with the refinements of sand-testing methods. 
Sufficient has been said, however, to indicate that we have 
here a method which at least approximates conditions in 
the air. A plane which has successfully passed a sand 
test is not of necessity safe in the air, .but it is quite 
certain that a machine which has not been successful on 
sand test is not safe in the air. 


In the experimental study of performance, stability 
and controllability, there are two main avenues of ap- 
proach; the wind tunnel and actual full flight tests. 
Both have their definite utility and both can be mis- 
judged and misused. 


PERFORMANCE PREDICTION BY WIND TUNNEL TESTS 

The technique of wind tunnel experimentation has been 
so often dealt with that it would be supererogatory to go 
into details on its principles and methods. Briefly speak- 
ing, we have in the wind tunnel a tube in which is placed a 
small model of the actual airplane, past which air is drawn 
at a well regulated speed, while the forces on the model are 
measured on a suitable and carefully designed balance. Un- 
fortunately wind tunnel literature has been written very 
often by investigators of the utmost experimental skill, 
but of a restricted point of view. In such cases the ten- 
dency has been to view the wind tunnel as a final court of 
appeal. 

It has been rightly pointed out that in the tunnel con- 
ditions can be made to suit the case, that no risk is pres- 
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ent, that the expense and difficulty of small model experi- 
mentation is small, and that endless problems can be 
tackled. This is perfectly true. It is also true that 
great precision of measurement is possible in the tunnel, 
and that for the forces measured errors of not more than 
‘1 per cent need be present. There are, however, certain 
very grave difficulties. The models can never be abso- 
lutely correct in view of the small scale. The scaling up 
of forces in accordance with the square of the linear 
dimensions and the square of the speed is not at all 
accurate. It can be demonstrated by the laws of dimen- 
sional theory that air forces on any body can be ex- 
pressed by the equation 


R—evl f(vl) 
where e is the density 
l a linear dimensio.: of the model 
v the speed 


Experimentation also indicates that the law of the 
square of the linear dimensions and the law of the square 
of.the speed hold only provided the value of vl is a con- 
stant, i.e., the product of the linear dimensions and the 
speed. Even with the largest tunnel available and the 
highest speed compatible with a steady flow and no over- 
heating in the tunnel, the full size values of vl cannot be 
even approached. And it has been demonstrated both in 
the tunnel and by full flight experimentation that with 
increased values of vl the lift coefficients increase and the 
drift coefficients diminish in value. It would seem at 
first sight as if the tunnel were useless for performance 
prediction. There is, however, an asymptotic effect to 
these variations, and by performing experiments in the 
wind tunnel at various values of vl, corrections can be ob- 
tained which will give fairly accurate transformation 
values from the model to the full scale machine. By 
conducting full scale experimentation in conjunction with 
wind tunnel work these correction values can be checked 
and with a little experience and some empiricism an 
almost exact prediction of performance can be obtained. 

The practical man is right in criticizing the wind tun- 
nel expert who places implicit faith in the prediction 
values given by the tunnel, but if the tunnel is rightly 
used and corrections based on experience skilfully ap- 
plied, if engineering instinct is brought to bear on the 
subject, the tunnel can be used for prediction: of per- 
formance. The value of this in experimental design 
need hardly be emphasized. 


There is another aspect of the prediction of perform- 
ance where the tunnel can give exact answers, namely, 
in the comparative study of machines. Even more im- 
portant than to know what performance a machine will 
give, is to know whether one machine will be better than 
another. If accurate models of two machines are con- 
structed, if they are tested with the same scale and under 
the same wind velocity conditions, the better machine can 
almost infallibly be selected. 


Almost of the same order of importance in experi- 
mental design as the prediction of performance is the 
question of stability. Stability experimentation in the 
air is. particularly unsatisfactory and even dangerous. 
A bad error in the stability of a machine may result in 
an accident on the first flight. The question arises how 
far the wind tunnel stability tests may be trusted. While 
the scale effect, f (vl) causes variation in lift and drift 
coefficients it has but a slight influence on the movement 
of the center of pressure. If the stability on a glide is 
considered therefore, the wind tunnel center of pressure 
vr force vector diagram may be implicitly trusted. But 
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when the engine is running the slip stream of the pro- 
peller has a disturbing effect on the tail of the machine, 
and exactly what this disturbing effect is remains a mat- 
ter for investigation. Here again the wind tunnel re- 
sults must be skilfully used. 

If stability tests in the air are coordinated with wind 
tunnel tests, if empirical corrections are made for a num- 
ber of machines, the engineer will be able to pass on the 
longitudinal stability with sufficient accuracy. Particu- 
larly when trying out a new machine, with a new wing 
curve, or a tapered wing, or a swept back wing, a wind 
tunnel test is absolutely essential to give some idea of the 
variation from the normal. On the whole perfectly satis- 
factory results can be obtained if engineering empiricism 
is combined with scientific method. Either an implicit 
trust in the scientific method or a brutal disregard for 
it will sooner or later lead to dangerous results. For 
lateral stability, where slip stream effects of the pro- 
peller are negligible, the tunnel provides an almost exact 
criterion. 

In controllability little has been done in the tunnel 
hitherto. Constructors have preferred to build machines 
with fixed and movable surfaces proportioned in accord- 
ance with the average values of previous successful types. 
The method is safe as long as we are dealing with aver- 
age types. But if new types are evolved, exceedingly 
large or very small machines, then something more exact 
will be required. It will be necessary to make a study of 
the moments of inertia about various axes, and then for 
various settings of the tail surfaces, to determine the 
controlling moments which can be imposed, and to fix 
certain ratios between the two. In work of this charac- 
ter the tunnel will be indispensable. 


Fuuu ScaLeE Mertruops or PERFORMANCE TESTING 


For the testing of performance a complete and satis- 
factory technique has now been developed. With the aid 
of a few simple instruments such as a barograph, a re- 
cording thermometer, a recording speed indicator and a 
tachometer, complete engineering data can be obtained on 
maximum speeds, rates of climb, the revolutions of the 
engine, ceiling, speeds at various altitudes, etc. The sole 
requirement which constitutes a real difficulty is the cali- 
bration of the air speed indicator. No matter how care- 
fully constructed or calibrated in the laboratory, the air 
speed indicator must be calibrated over a measured 2-mile 
course, and since this has to be done at an altitude of not 
more than 1000 ft., the field has to be very large or the 
surrounding country very clear of obstructions. 

It may be stated that the testing for performance has 
now reached a point of sufficient accuracy. There may 
be further refinements, but from the practical engineer’s 
standpoint the problem of full flight testing is on a per- 
fectly satisfactory basis. The real snags now are not in 
the instruments or in the methods, but in the careful 
preparation of the plane and engine for test, and in the 
work of the pilot. Two pilots climbing the same machine 
may show a difference in altitude of over 1000 ft. in the 
first 10-min. climb, because one of them has not selected 
that speed on the climb which gives the best results. A 
faulty carbureter adjustment may spoil the record of a 
perfectly good plane; a variation in incidence of the main 
planes may spoil the climb. 

In the tests for stability, reliance has hitherto been 
placed almost entirely on the judgment of the pilot, with 
the result that one pilot may report a ship tail heavy, and 
another nose heavy. The great problem here is to elimi- 
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INVENTIONS SECTION OF THE ARMY 


nate the personal equation. This can be done by very 
simple methods, such as placing spring balances on the 
joy stick to show the exact effort exercised by the pilot 
under varying conditions of flight, or by using gadgets 
to indicate the position of the elevator for various condi- 
tions of flight. If such methods come into general use 
not only will the personal equation be largely eliminated, 
but a great deal of exact data on stability collected which 
will facilitate further designs. 

The difficulties in devising the scientific testing of 
lateral stability are exceedingly great. For the time 
being we have to place entire reliance on the pilot’s report 
of how the airplane executes certain maneuvers, such as 
steep banks, side slips, etc. To a very great extent this is 
true for controllability also, and no criterion beyond the 
pilot’s opinion seems possible at the moment. 

The scope of general full flight testing beyond per- 
formance and stability and controllability testing is 
almost endless. The installation of a thrustmeter will 
give us the most valuable information on the propeller. 
The final answer as to whether radiators on the nose of 
the fuselage, a radiator in the wings or free radiators on 
the sides or underneath the fuselage are to be used can 
be supplied only by a systematic investigation on the 
same machine. The scope of such work is endless. Not 
only will it have a scientific value in the accumulation of 
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knowledge, but it will repay the practical constructor by 
the improvement of his machine. 
CONCLUSIONS 

In this paper experimental aeronautical engineering 
has been touched upon in the briefest manner. At some 
future date I hope to set forth in detail the principles and 
practice of this important branch of aeronautics. It is 
hoped, however, that enough has been said to indicate the 
scope and possibilities of this work. If the experimental 
tools available are employed in a skilful, and above all, 
an engineering manner, airplane progress becomes a 
foregone conclusion. Employing our methods of struc- 
tural investigation we can make the airplane strong 
enough and safe from this point of view. Our wind 
tunnel and full flight testing will bring speed, stability 
and controllability. It is my opinion that in the airplane, 
although there is an enormous scope for purely mechani- 
cal skill in design, the foundation for real progress is 
mainly based on patient investigation. 

Heretofore work of this character in the United States 
has been done mainly by the army and navy air services. 
With the advent of peace the industry will certainly 
shoulder a portion of this work, and prompted by the 


drive of competition will surely achieve results of com- 
mercial value. 


INVENTIONS SECTION OF THE ARMY 


URING the war period more than 100,000 ideas, sugges- 
1) tions and inventions were received and passed upon by 

the Navy Department and the Naval Consulting Board, 
either separately or jointly. The Inventions Section of the 
General Staff, which was organized more recently, has 
handled over 25,000 such matters. 

Inventions received are divided roughly into four classes: 

(1) Those which have no intrinsic or suggestive value 

(2) Those which, while having no real value in them- 

selves, suggest new lines of thought and investiga- 
tion 

(3) Inventions which have considerable promise, but 

are not developed to a point where it is possible to 
pass judgment on them 

(4) Inventions which are sufficiently perfected so that 

they can be investigated and tested 

Ample facilities for testing inventions of the fourth class 
are provided by the Bureau of Standards and the Bureau of 
Mines in Washington. 

In many instances inventors have neither the funds nor 
scientific knowledge and mechanical skill, to perfect their 
own inventions. Hence aid in each of these directions is 
necessary in order that the country may reap the full benefit 
of the originality of its citizens. 

In no department was the danger of inadequate preparation 
for national defense felt so severely as in -the scarcity of 
engineering officers and the ignorance of military affairs on 
the part of those that were obtainable. It is argued that it 
should be insisted upon that in every engineering school the 
students be given a thorough military training. This is upon 
the basis that it is to the engineers that the country must 
look for officers to supplement the efficient. highly trained, 


but numerically inadequate supply graduated from West 
Point and Annapolis. 

Lists of the officers and members of the various engineer- 
ing societies have been filed with the War and Navy depart- 
ments, and the Army and Navy officers have been requested 
to continue the work which was carried on by the War Com- 
mittee of Technical Societies, through the secretaries of the 
different engineering societies directly. 

In connection with the whole work in question, it is quite 
easy to say in an off-hand way that there is a problem in a 
certain line of activity of the Army, but it is quite another 
thing to determine that disclosure will not give information 
to the enemy, that it has not been solved elsewhere and that 
no one is working on it who would be embarrassed by the 
publicity. 

In the formulation of statements of problems, after deter- 
mining the state of a given art, the difficulty at hand should 
be so gescribed as to direct the attention of the prospective 
inventor to the difficulties to be avoided, and the ideal to be 


obtained should be set forth to indicate what should be striven 
for. 


The method the War Committee evolved for mobilizing the 
inventive talent of the country will doubtless be used by the 
Army in its war and peace plans. Governmental or private 
agencies should be formed to continue the work of advancing 
the arts and sciences by formulating the state of different 
arts, difficulties and ideals, and to secure competent trained 


. men to work on problems. Such action would be of untold 


benefit to the country, in the opinion of Capt. Lloyd N. Scott, 
secretary of the War Committee of Technical Societies, which 
has been discontinued as such. 
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Engineering Division of the Motor 
Transport Corps 


HE performance of motor vehicles, of their parts 
and equipment and of their materials is of great 
interest to the engineer. To solve hundreds of 

design problems quickly and wisely, the engineers con- 
nected with the military motor transport program have 
had to gain wide and accurate knowledge of military 
vehicle performance. This article will discuss the sources 
from which the Engineering Division of the Motor Trans- 
port Corps has obtained performance intelligence; it 
will explain the methods of using such sources and give 
examples of typical data, although the space available is 
too limited to do justice to all these. Assistance of great 
value was given to the Division by patriotic individuals 
and companies connected with the American motor 
vehicle industry, by other departments of the Govern- 
ment, by the engineering societies of the country and 
by motor transport representatives of Allied 
ments. 

The sources of performance intelligence used by the 
Division are indicated in part in the accompanying chart. 
The main source naturally has been the Motor Transport 
Corps of the American Expeditionary Force. In this 
country the sources can be considered as (a) experimental 
and (b) operation, although these cannot be sharply 
divided. In the early days of the war, for instance, the 
testing and experimental section of the Engineering Divi- 
sion concentrated mainly on devices in a production stage, 
but requiring development. Later on its work was to a 
greater extent along research lines. The Bureau of 
Standards also was engaged chiefly with experimental 
devices or materials. The organizations listed under 
operation sources, on the other hand, supplied informa- 
tion relating to vehicles and equipment supposedly in a 
more advanced state. The information was such as 
would be obtained in ordinary operation and not from 
any special road or laboratory tests. 

Four main streams of performance intelligence are 
thus indicated on the chart. Motor Transport Corps 
designs and specifications were based primarily on data 
obtained from the American Expeditionary Force. In- 
formation regarding the special requireme.:. of the dif- 
ferent branches of the army was supplied by the Moto 
Vehicle Board, which approved the general type and con- 
struction of standardized vehicles. The sources listed 
under experimental and operation were also exceedingly 
important in supplying the data 
designs. 


govern- 


required to prepare 


CONTACT WITH AMERICAN EXPEDITIONARY ForRcE 


During the war couriers, letters and cables wert con- 
stantly being interchanged between the Motor Transport 
Corps abroad and in this country. All this was part of 
the effort to minimize as much as possible the difficulties 
caused by the great distance between the American Expe- 
ditionary Force and its industrial base in this country. 
The Motor Transport Corps intelligence received from 
overseas related to motor trucks, passenger cars, sup- 


*Activities of the 
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Motor Transport 
February issues of THE 
related to the 


general activities and 
the second described the design work of the Division The source of 
the articles is the Engineering Division of the Motor Transport 
Corps. 


plies and repair parts, motorcycles, accessories and to 
general matters. The engineering information consisted 
mainly of outlines of what the vehicles would be called 
upon to do, of the actual results being obtained from 
vehicles already in use and of comments on the work 
that was being done or planned in the United States. 

In many cases difficulties with vehicles developed both 
on this side and in the force abroad, and investigations 
were carried on simultaneously. Civilian advisory boards 
of engineers were sent from this country to the other 
side, where they studied the motor transport situation. 
As a result helpful suggestions were made to the forces 
in action in regard to the maintenance and operation 
of their vehicles, and the members of these boards also 
brought back considerable useful data to this country. 
Complete drawings and parts lists for the American Ex- 
peditionary Force vehicles were sent overseas, where they 
were used by the repair organizations. In many cases 
makeshift changes had to be made, one vehicle being 
robbed to keep a number of others in operation, or new 
parts manufactured from the local sources of supply. 
An overseas Engineering Branch was engaged in adapt- 
ing vehicles to special uses, this being emergency work 
that could not have been foreseen in this country. An 
extensive scheme for reconstructing vehicles was planned, 
salvaged parts being used. The Engineering Branch also 
standardized the sizes of solid and pneumatic tires, and 
engaged in other work to eliminate the number of spare 
parts required for the motor vehicles in service. The 
engineering problem on the other side was complicated 
by the fact that a large number of foreign vehicles had 
been purchased at a time when there were no facilities 
available for shipping vehicles from the States. 


WorkK or INVENTIONS SECTION, GENERAL STAFF 


Early in the year 1918 all branches of the army in 
the United States were ordered to submit patented or 
other devices of an experimental or untried nature to 
the Inventions Section of the General Staff. Hundreds 
of ideas, drawings and models were considered by the 
Section, and those of military value were submitted to 
the appropriate departments of the Army. The Engi- 
neering Division received regularly from the Inven- 
tions Section information regarding the motor transport 
devices submitted. Specific problems were submitted by 
the Division to the Inventions Section and the latter 
assisted materially in their solution. 

It is understood that a large part of the ideas sub- 
mitted, at least those relating to motor transport, were 
of little value, either because the manufacturing methods 
that must be followed in this country were not considered 
or conditions in the American Expeditionary Force were 
not understood. To overcome the latter difficulty state- 
ments outlining operating conditions were prepared by 
the Inventions Section and made public through engi- 
neering societies and other channels. 


ACTIVITIES OF THE BUREAU OF STANDARDS 


The Bureau of Standards during the war undertook 
an immense amount of work for all the different branches 
of the Government. Its elaborate equipment and expert 
personnel were used by the Engineering Division in ob- 
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taining information as to the properties of materials and 
the performance of certain special devices. Steels, alloys, 
leathers, textiles and other materials were tested and 
investigations made of. anti-freeze compounds, spark- 
plugs, steering and road wheels, fire extinguishers, lock- 
nuts and similar equipment. 

An example of the work done by the Bureau is the 
tests made of solid and pneumatic tires. Although the 
real test of tire performance is the road mileage, it is 
possible after tests of tires giving satisfaction in mili- 
tary service have been made to use the results in pre- 
dicting the performance of other tires. In preparing 
the tire specifications samples of both pneumatic and 
solid tires were purchased in the open market and sub- 
jected to elaborate physical and chemical tests. In the 
pneumatic tires the tensile strength of the fabric and 
of the rubber was measured; many tests for the adhe- 
sion between the fabric and different parts of the rub- 
ber were made. The proportions of acetone extract, sul- 
phur and carbon products were determined. The data 
thus obtained were used in formulating specifications, 
and tests were continued later to check new products 
submitted for approval. A somewhat similar course of 
action was followed with solid tires. 

Roap Testinc or TrucKS 

A large room in the east basement of the Union Sta- 
tion, Washington, rented Aug. 3, 1917, was the first labor- 
atory of the Testing and Experimental Section. Here the 
samples of Class B, A and AA engines were tested, and 
headquarters were established for the road testing of the 
sample Class B truck, which was started October, 1917. 
In testing these samples short runs only were made dur- 
ing the first few weeks; afterward longer trips were 
made over the Blue Ridge Mountains in Virginia, where 
there are some of the worst roads in the State. In the 
early testing the trucks were driven in the smallest 
possible circle each day for a short time, in both right 
and left hand directions, to test the locking differentials 
installed on the sample machines. 

Early in 1918 the road testing was put on practically 
a 24-hr. basis. The performance of the new Class B 
trucks was compared with that obtained from commercial 
trucks of similar capacity. While the test of the sample 
B trucks was continued, production types were ob- 
tained as soon as possible and put on the road. One of 
the latter was driven about 18,000 miles by the Section, 
and eight Class B trucks were given road tests of over 
10,000 miles. This intensive work quickly developed any 
faults. Troubles in the clutch, universal-joints, worm 
thrust-bearings, brakes and steering mechanism were ex- 
perienced in the testing and steps taken immediately to 
correct the design. Soon after receiving the sample 
trucks it was decided to increase the rear wheel diam- 
eter from 36 to 40 in. At a later date the load rating 
of the B truck was increased from 3 to 5 tons, the springs 
and other parts being strengthened to care for the in- 
creased load. While the Class B truck was approved 
for a standard heavy-duty cargo carrier by the Motor 
Vehicle Board, tests of the production type trucks were 
continued to check the performance of parts that had 
been redesigned and also to detect any other weaknesses 
that might develop. 

The three Class A sample trucks were received early 
in January, after being driven overland from the fac- 
tories where they were assembled. These were imme- 
diately put on 24-hr. tests. After running about 3000 
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miles trouble developed in the internal-gear rear axle. 
The load-carrying tubes broke at the point where they 
joined the axle housing. Tests also showed that other 
changes should be made in the transmission and gear- 
shift mechanisms. Two of the sample Class A trucks 
were run about 14,000 miles, but the work was discon- 
tinued after another type of vehicle was standardized for 
14% to 2 ton service in the army. 

Four Class AA vehicles arrived in Washington in 
February, 1918 and were immediately placed on road 
test. After about 3000 or 4000 miles considerable trouble 
was experienced due to the breaking of frames. New 
frames of deeper section were secured; Hotchkiss drive 
was installed instead of radius rods, and new trucks were 
built up, using the other old units. The four sample AA 
trucks covered in all about 16,000 miles. One of them 
was tested out by the Medical Corps as an ambulance. 
After the Motor Vehicle Board had standardized an- 
other type of vehicle for 34 to 1 ton service, the testing of 
Class AA sample trucks was discontinued. Later on, two 
of these sample trucks were turned over to the Post Office 
Department in Washington, where, it is understood, they 
are still giving satisfactory service. 


MororcyciLres AND BicycLes 


While the line of motor trucks was being developed 
by the Quartermaster Corps engineers at Washington 
in the latter part of 1917 and the early part of 1918, 
other engineers were engaged in developing a standard- 
ized motorcycle and a military bicycle. Four sample 
motorcycles were given a short road test in May, 1918, 
before being entered in the Motor Vehicle Board tests. 
The standardized machine developed important struc- 
tural weaknesses in tests and it was not put into pro- 
duction. Experimental work was continued on it, how- 
ever, and later in the summer two of the samples were 
sent overseas for trial and observation. 

Early in 1918 the design for a standardized military 
bicycle was developed by the Quartermaster Corps, since 
it was believed that a heavier and stronger machine was 
required than any then on the market. A series of 24- 
hr. tests was run early in May on this standardized bi- 
cycle. The test course included the ordinary roads around 
Washington and also some rough cobblestone streets. 
This standardized bicycle gave trouble and was never 
put into production. In the early fall of 1918 the de- 
sign was revised and plans were made to try out samples. 
This work was never completed because of the signing 
of the armistice. 

With the establishment in April, 1918, of the Motor 
Transport Service, which took over practically all the 
motor vehicle work of the Army, the activities of the 
Experimental and Testing Section expanded. All the 
testing was centralized at Camp Holabird and the tests 
formerly made at Marfa and Fort Sam Houston, Texas, 
were discontinued. The motor vehicle activities of the 
Signal, Aviation, Engineer, Medical and Ordnance 
branches of the service were gradually absorbed by the 
Motor Transport Service, although in some cases this 
took considerable time. The most important work done in 
the summer of 1918, however, was the tests made for 
the Motor Vehicle Board, which are referred to later in 
this article. Samples of all the vehicles standardized by 
this Board, including motor trucks, passenger cars, motor- 
cycles and bicycles, were assigned to the Experimental 
and Testing Section and kept in operating condition. 
Then when complaints were received either from over- 
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seas or from military users in this country, it was pos- 
sible to study the difficulty immediately. 

In the summer of 1918 the Section continued the road 
testing of Class B production trucks. The road tests 
of the four-wheel-drive Militor or Class TT truck were 
also started; this vehicle was ready for production when 
the armistice was signed. The Section also handled con- 
siderable experimental construction on special vehicles, 
such a trailers, horse-transport bodies, snow plows for 
cantonments, and a wrecker truck for use overseas in 
salvaging Motor Transport vehicles. 

Just before the armistice was signed the oversea re- 
quirements for trucks were so great that it seemed every 
possible source of supply might have to be utilized, re- 
gardless of standardization. The standard vehicles were 
being produced in factories of limited capacity, and tools 
and fixtures needed to create other sources of supply 
were lac’"ing. It seemed impossible to secure the neces- 
sary tools, so that the purchase of commercial vehicles 
already tooled up for production was considered. Road 
tests were started of several of these commercial trucks 
and some 6000 miles were covered. 


TESTING OF PARTS AND EQUIPMENT 


The class B engine and the Army composite carbureter 
were developed in the laboratory in its early days. Sev- 
eral important changes were found necessary as a result 
of the engine tests; the oil relief valve was altered to 
secure a more constant pressure, the compression ratio 
was corrected, and the two ignition systems, used for the 
first time on a truck engine, were synchronized. Over- 
heating of the pistons was detected, as was also the 
presence of a steam pocket in the water jacket. 

The first experimental composite carbureters were of 
the angle-jet and triple-jet designs. There was prac- 
tically ne difference in the consumption of fuel, but the 
engine horsepower was increased when the triple-jet 
design was used. The new carbureter also gave more 
power than the commercial types available and it was 
decided to go ahead with it. Word was then received 
from overseas that the carbureter should be non-adjust- 
able. A set-jet was developed and incorporated in the 
design of the composite carbureter. As a final check, 4 
convoy of Class B trucks moving from Buffalo, N. Y., to 
Camp Holabird, Md., was equipped with equal numbers 
of three different carbureters, two of commercial design 
and the third the composite carbureter. The results 
were strongly in favor of the last and it was adopted 
as standard equipment for the Class B truck. 

The testing work at Washington was confined to devices 
being considered for the standardized military trucks, and 
anything that appeared worthy of a trial for other rea- 
sons was referred to the testing organization in Texas. 
It was found that some of these devices could be tried 
out on the trucks under test at Washington, but it was 
often necessary to use some quicker method of determin- 
ing their value. Special appliances, such as a mechanical 
vibrator, were therefore installed in the laboratory. This 
vibrator was arranged so that hub odometers and similar 
instruments subject to severe vibration would be given 
a continuous series of jolts, and their recording or other 
functions tested at the same time. 

Practically all the standard makes of spark-plugs, and 
a few of special design, were tested in the laboratory. 
The work given the plugs in these tests was undoubtedly 
more severe than they would get in actual service. In 
the impact test the plugs were screwed into a steel block, 
which was fastened at the end of an arm, arranged to 
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fall upon a piece of steel rail. This test indicated the 
effect of vibration on the gas-tightness of the plugs. 
From 2500 to 50,000 blows were required to break down 
the plugs. It is believed that. assembled plugs should 
show no mechanical damage after 25,000 blows. 

The plugs were subjected to 25,000 volts, alternating- 
current, and practically all stood this electrical test with- 
out flashing over or puncturing. In another test the in- 
sulator was heated to 300 deg. cent. and dropped sudden- 
ly into water. The plug was then examined for cracks 
and 10,000 volts, alternating current, applied. Most of 
the plugs performed well in this test, although those in 
which the porcelain was ground against the central elec- 
trode became loose. In the test for gas-tightness the 
plug was usually subjected to an air pressure of 225 lb. 
per sq. in. at 200 deg. cent. temperature. The leak- 
age of air varied from 0.27 cc. to 1.66 cc. per sec. Ex- 
cessive gas leakage and at the same time abnormally 
high electrical resistance were shown by plugs without 
cement around the central electrode, thus giving con- 
tact between the electrode and porcelain only at the ends. 

Radiator protection has been studied at considerable 
length by the Engineering Division. It is specially im- 
portant because American motor trucks have had to 
operate in the interior of France, where it is extremely 
cold in the winter months. Anti-freeze mixtures of the 
proprietary type and made from well-known compounds 
have been tried. Many of them contained calcium chlor- 
ide, which exerted a corrosive action when mixed with 
the cooling water. Wood alcohol and glycerine solutions 
were also considered. The latter was found to be more 
effective, since it would prevent freezing of the cooling 
water at a lower temperature than the wood alcohol. 
There were certain disadvantages connected with the 
use of both these solutions. The rapid evaporation of the 
former and the need of the latter in manufacturing muni- 
tions made it desirable to seek other remedies. A series 
of tests was started on the trucks operated by the Test- 
ing and Experimental Section to determine the effect of 
calcium chloride and of sodium formate, used by the 
French, when added to the cooling water in 
radiators. 

Methods of heating the interior of the hood were also 
tried, the most hopeful results being obtained from a 
single-coil gasoline heater. This consisted of a long 
coil of copper tubing heated by a two-tier flash-type 
burner. It was mounted near the water-pump, connec- 
tions being made from above the pump to the side of the 
water-jacket just below the cylinder-head. This and 
other promising devices were tried in a cold storage 
“oom into which the Class B truck was driven. In one 
test the heater was lighted immediately after the engine 
was stopped and the temperature was lowered from nor- 
mal as rapidly as possible. In another, the heater was 
lighted after the engine and cooling water had become 
thoroughly chilled. In the first test the engine was 
started after considerable time had elapsed, while in 
the second only the value of the heater for starting was 
determined. In both the engine could be started easily 
at temperatures as low as 12 deg. fahr. Below this the 
results were not reliable, because the heat generated by 
the heater itself had an appreciable effect upon the room 
temperature. No hood or radiator covers were used in 
the tests, although they would probably be required out- 
doors in the wind. 

A device to prevent sand, dirt and other foreign mat- 
ter from being carried through the carbureter into the 
engine is particularly important for trucks used in con- 
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voys, when the vehicles at ‘the rear often run through 
miniature sandstorms. Experiments in the laboratory 
of the Engineering Division developed a cleaner that 
would not retard the air-flow into the carbureter and 
would still eliminate foreign matter efficiently. A cleaner 
of the inertia type was the most promising, although 
the tests showed that many changes in construction were 
necessary. After being redesigned by the Engineering 
Division the cleaner was adopted for use on the Class B 
trucks. 

Gasoline lines or tubing often give trouble in heavily 
loaded trucks, which are subjected to terrific vibration 
in running over rough roads. Different types of tubing 
were tried out on the sample trucks by the Engineering 
Division and it was found that most of the failures were 
due to chafing against the sharp edges of the dash sill. 
The trouble was overcome by placing small braces at 
the points of greatest vibration. Many samples of tubing 
were also tested to determine breaking pressure, one 
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included trials of luminous disks, mounted in standard 
lamps to obtain light visible only at a short distance. 
These disks were tested to determine how much of their 
radiance would be lost over a period of time and whether 
the material would flake or disintegrate when used on 
motor trucks. No change could be detected in the 
luminescence after the disks were kept in a dark place 
for five weeks. The vibration test was made of the 
complete lamps with disks. This test was continued 5 hr. 
at a rate of 2400 vibrations per min., with no signs of 
disintegration. 


Moror VEHICLE BoarRD 


In April, 1918, the Chief of Staff of the Army ap- 
pointed a board of officers representing the different 
branches of the service to study the types of motor 
vehicles, reduce the number of types and secure maxi- 
mum interchangeability of parts. The recommendations 
of this board, after being properly approved, formed the 
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end being plugged and oil forced into the other. 

On the very front lines all Motor Transport Corps work 
was done at night in absolute darkness, not even a lighted 
cigarette being allowed. Some method of lighting was 
necessary, therefore, so that the trucks could operate 
safely in convoy without giving any clue to enemy aerial 
observers. It was found that the light from a blue glass 
simulated moonlight and therefore gave good protec- 
tion. Several devices were tried out in which the source 
of light was protected and the beam was colored; there 
was sufficient light for driving and still the beam was 
protected so that enemy observers might mistake it for 
something else. 

Another device mounted just above the driver’s head 
was arranged to throw a narrow band of light directly 
in front of the truck. When properly adjusted this was 
sufficient for driving and could not be seen more than 
100 ft. away. Variation of battery voltage, however, 
might increase the illumination so that the light could be 
seen at a considerable distance. 

Tests on tail lamps for use in the theater of operation 


MorTor 
PERFORMANCE OF EQUIPMENT 


TRANSPORT CorPS HAS OBTAINED INFORMATION 


REGARDING 


THE 


basis for all the work of the Engineering Division. Since 
the board was not a technical organization, it immediately 
secured competent technical assistance. A comprehen- 
sive schedule of experimental and road test work was 
soon outlined and several test courses were selected. In 
one the going was specially heavy, the second was over 
good level roads on which speed “bursts” could be made, 
and the third was a 300-mile run over the Blue Ridge 
Mountains in Virginia. It was considered that the last 
course included all the types of read that the vehicles 
might encounter in French service. 

Starting in May, 1918, a number of separate tests 
were conducted on motor vehicles. Early production of 
four-wheel-drive trucks was required and these were 
tested first; then the three classes of two-wheel-drive 
truck, *4 to 1, 11 to 2 and 8 to 5 ton, were tested, and 
finally tests were made of motorcycles and bicycles. Only 
such equipment as had been actually used by the Army 
was tried out in these tests. 

The preparation for the tests was made by the Experi- 
mental and Testing Section of the Engineering Division, 
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and usually the personnel of the Section carried out the 
tests, although representatives of other branches of the 
Army were used as observers. As a result of these tests 
the board~of officers recommended that the Class TT 
(Militor) four-wheel-drive, the Class B (Quartermaster 
Corps), the White TBC (Class A) and the General 
Motors Corporation Model 16 (Class AA) trucks and the 
Westfield pedal bicycle (military model) should be stand- 
ardized. In addition, the board recommended that the 
production of Harley-Davidson and Indian motorcycles 
should be continued. The Ford, Dodge and Cadillac 
passenger cars were standardized, as were also trailers, 
tanks and other types of special equipment. 

The Class TT truck was recommended as a standard 
after a thorough test alongside of two other four-wheel- 
drive trucks. The Class TT was found to have the 
ability to do anything on or off the roads that the 
other two could. In addition it had ability not possessed 
by either of the other two, such as backing out of mud- 
holes, gullies and other difficult going. The Class TT 
design is based on that of French four-wheel-drive trucks 
which have been under development several years, and 
also is thought to include the best features of American 
four-wheel-drive trucks. 

The tesis of the heavy cargo trucks, 3 to 5 tons, 
showed that the Class B type was the most suitable mili- 
tary vehicle for average road work. The B truck was 
compared with two other high-grade commercial vehicles 
of the same capacity and both fuel and oil economy and 
ability in heavy going favored the Government design. 
In addition to this, the facilities for production were 
much more extensive with the Class B than with the 
other heavy-duty trucks avai!able. 

The 114 to 2 ton trucks tested included the Class A 
and four commercial models. These were given un- 
usually severe runs on both solid and pneumatic tires. 
Three of the commercial models gave results closely com- 
parable from a technical point of view and it was felt 
that any one of them could be selected with equal satis- 
faction for army service. 

In the tests of the °4 to 1 ton vehicles nearly 200 per 
cent of the load rating was carried. In all, five trucks 
were tested, of which three were commercial models. 
The final decision was based on the consideration that 
the Class A vehicle would be used largely for ambulance 
service and that light weight and low gasoline consump- 
tion would be required. 

Motorcycles and bicycles were given severe tests and, 
while the samples designed by Government engineers 
were submitted for test, it was found that neither in 
construction ror general performance were they equal 
to the commercial models available. All the vehicles rec- 
ommended for standardization by the board required 
certain changes in construction to be satisfactory for 
military service and the detail work of making these 
was turned over to the Engineering Division. 


TESTING ON Mexican BorDER 


It is difficult to estimate the value of testing done dur- 
ing the years 1916 and 1917 on the Mexican border. The 
experience gained there in operating motor vehicles un- 
der the most severe service conditions was certainly an 
important factor underlying the design of all commer- 
cial and military vehicles in the Great War. Reports 
of all the tests made at Fort Sam Houston and Marfa 
were available in carrying on the work of the Engineer- 
ing Division and were extremely valuable in supplement- 
ing data on performance received from France. 


The first testing in Mexi® was started in the summer 
of 1916 when “demonstrating” trucks were tried out on 
the 400-mile line of communication between Columbus, 
N. M., and Colonia Dublan, Mexico. At that time a 
board of officers was appointed to make recommendations 
on all vehicles under demonstration. Following this the 
method of testing was systematized, and in the year 
1917 many motor trucks, passenger cars and accessories 
were sent to Texas for test. Complete vehicles were 
tried out at Marfa, Texas, at the base quartermaster 
depot supplying army posts scattered along the Mexican 
border. Attachments and accessories were tested at 
the repair shop unit in Fort Sam Houston, Texas, where 
a number of motor vehicles were in use at the head- 
quarters of the Southern Department of the Army. 

When the testing connected with the standardized 
motor trucks was started in Washington, late in 1917, 
it was found desirable to continue the Texas testing on 
devices requiring shop or road use, particularly in the 
case of such devices as were required by the Army for 
other use than on the standardized military trucks. 
When the Motor Transport Service was formed the activ- 
ities in Texas were discontinued and concentrated at 
Camp Holabird, Md. 

Some of the devices submitted early in 1918 were 
still being tested when the Motor Transport Corps was 
formed in August of that year, and the work therefore 
was taken over by the. district organization of the corps. 
The source of performance intelligence, shown on the 
chart as “Motor Transport Corps district organizations,” 
refers therefore to the shops and other motor transport 
activities in Texas as carried on under the Motor Trans- 
port corps and its predecessors. 


OPERATIONS DIVISION 

The convoy system which was established early in 
1918 for delivering motor vehicles to the Atlantic sea- 
board has supplied valuable technical data to the Engi- 
neering Division. Officers connected with the Division 
have accompanied convoys, especially those of the early 
Class B production vehicles, and carefully studied their 
operation. Reports have also been available from the 
convoy commanding officers, and these supplemented the 
data obtained from road tests made directly by the Engi- 
neering Division. The operation of convoy vehicles for 
long distances across country and with comparatively 
untrained personne! often brought out troubles that 
would not otherwise have been detected. Many valuable 
suggestions were made from the point of view of opera- 
tion and applied in the design of the Class B trucks. 

In the summer of 1918 the Experimental and Testing 
Section studied the possible methods of carrying a crated 
Class A truck on the Class B vehicle. The smaller ve- 
hicle was to be crated at the factory according to stan- 
dardized methods and then carried overland in the B 
truck convoys. The latter would be crated at the sea- 
board for shipment. 


Activities OF TECHNICAL SERVICE BRANCH 

The work of the Technical Service Branch of the Engi- 
neering Division was outlined in the January issue 
of THE JOURNAL, but it seems appropriate to conclude 
this discussion of performance intelligence by mention- 
ing some of the specific activities. Its main purpose 
was to provide cooperation with the different Army users 
of motor vehicles in any engineering matters developed 
in maintenance and operation. The information obtained 
was used to work out improvements in design or to de- 
velop designs to meet new service conditions. 
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If a defect develops in vehicles operated in convoys, at 
the camps in this country or in the zone of action over- 
seas, the maintenance organization is immediately con- 
fronted with problems of upkeep and repair and is also 
concerned with the adequacy of the design. If an in- 
vestigation shows that conditions of operation and main- 
tenance have been reasonable, then the problem is imme- 
diately referred to the Technical Service Branch. The 
Branch, in other words, handles only problems of a 
strictly engineering nature. 

An example of this work is offered by the breakages 
and service troubles encountered in the steering mechan- 
ism of a certain vehicle. Troubles of the same sort were 
encountered both in this country and overseas and it was 
determined that they were due to difficulty with design. 
The investigation made of this problem by the Technical 
Service Branch included a study of the blueprints of the 
parts affected, of the trucks in service at a number of 
different camps in this country and a consultation with 
the engineers of the factory manufacturing the truck, at 
which experimental designs already subjected to road 
tests were considered. It was determined that the diffi- 
culty was due to the size, design and method of machin- 
ing the steering-arm ang to the type and design of the 
steering knuckle-pin bearings, which were of the taper 
roller type and unsuited to the service demanded of 
them. The steering-arm was increased in size and the 
method of machining changed to do away with the sharp 
corner at which many breakages had occurred. The 
Technical Service Branch recommended that defective 
bearings in trucks already in service should be replaced, 
a large supply to be provided at the different mainte- 
nance bases for this purpose. Special attention was to 
be given these bearings, so that they would always be 
kept overlubricated. For future production two bearings 
were recommended, the first to take the radial load and 


the second the vertical thrust. The Technical Service 
Branch kept in touch with this matter while new draw- 
ings were being prepared in the Design Section of the 
Engineering Division and then watched the tests of the 
first experimental design. The procedure would be to 
try out this new design and as soon as it proved satis- 
factory, incorporate it in all subsequent production and 
also use it for replacements. 


The Technical Service Branch was also charged with 
the duty of cooperating with the Training Division. A 
board of three members, one from the Technical Service 
Branch, and one each from the Maintenance and the 
operations divisions of the Motor Transport Corps, was 
formed to assist the Training Division in laying out 
courses for training drivers and mechanics. The Tech- 
nical Service Branch representative would act on the 
Board to see that the engineering portions of the lecture 
courses were correctly presented. 


The immense number of motor vehicles now under the 
control of the Motor Transport Corps must, of course, 
be kept in proper operating condition. Even during times 
of peace there will be a great deal of work for the Tech- 
nical Service Branch. While the peace-time organization 
of the Engineering Division has not yet been completed, 
plans are already under way to continue the work of the 
Technical Service Branch by dividing it into testing and 
maintenance liaison sections. The latter will be repre- 
sented at all the important maintenance bases of the 
Motor Transport Corps. The reports submitted by these 
representatives will be checked, and suggested improve- 
ment tried out by the Testing Section already mentioned. 
This is only one phase of the future work of the Engi- 
neering Division, but it is indicative of the thorough- 
ness with which the Division will approach motor trans- 
ro~t cngineering problems. 


NEW YORK-PHILADELPHIA TRUCK HAULING 


HIS country has just awakened to some of the new 

phases of transportation upon which our future business 
structure will depend. Various guesses have been made as 
to the amount of average daily tonnage hauled between New 
York City and Philadelphia. A conservative estimate seems 
to be something in excess of 2000 tons daily. 

One of the great benefits credited to the war has been the 
development of the highway transportation industry. One 
year under war pressure has exceeded the normal develop- 
ment of a decade. Far-sighted business men with ample 
financial backing have seen that the motor truck is to become 
one of the principal means of transportation for hauls of 
less than 150 miles, and in some cases of much greater dis- 
tances. Companies have been incorporated, fleets of standard 
makes of trucks have been purchased; receiving and deliv- 
ering stations have been established; agents with regular 
assistants have been placed in charge; regular bills of lading 
or express receipts, showing the carriers’ liability, are issued 
to the shipper on the receipt of each shipment; all rolling 
stock is under the direction of the chiefs of operation, and 
regular time schedules and routes are maintained. A shipper 
can feel safe in entrusting his goods to such a transportation 
System. 

The department of operation is responsible for the condi- 
tion of all trucks and must maintain the time schedules set 
for movement between cities. This department is well 


equ-pped with its own garage and repair shop, in which every 
truck is cleaned, oiled and inspected after each trip. The 
department is also in position to take care of the time schedule 
and replace any truck which might go out of order on a 
trip. 

The department of receiving and distributing is respon- 
sible for issuing the proper receipts, and sees to it that all 
shipments are properly picked up, routed, and delivered in 
good order without delay. This department has under its 
charge, in both Philadelphia and New York City, a fleet of 
smaller trucks which are more suitable for city work because 
of their greater speed and flexibility. 

The auditing department checks over all bills of lading, 
all receipts, expense accounts and payrolls. The findings of 
this department are used in formulating rates. 

The maintenance of all these departments has been found 
necessary to offer the shipper a safe method by which he 
can quickly get his goods from one city to another. From 
our experience as shipper and receiver we feel that for ship- 
ments between New York City and Philadelphia motor-truck 
transportation is not only the quickest, but also the most 
economical and satisfactory means of moving merchandise, 
food and factory supplies, when the weight of the shipment 
is less than a carload; and even in some such cases of large 
shipments we say ship by motor truck. 


WILLIAM ARROTT. 
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ommercial Flying 


“SORTUNATELY for the aeronautic industry, approxi- 
mately $10,000,000,000 has already been invested by Eu- 
ropean, American and Asiatic countries in aeronautics. 

Part of this has been expended in constructing aircraft fac- 
tories, engines, airplanes, dirigibles, hangars; in obtaining 
raw materials and landing fields; in training aviators and 
mechanics and in making the necessary machinery, equip- 
ment and agcessories. Thousands furniture and piano 
factories, boat-building shops and similar establishments 
have been manufacturing propellers, struts, ribs, pontoons, 
flying boats, and so on; and hundreds of automobile makers 
and engine manufacturers have given over their plants, or a 
good portion of them, to making engines, spars and tools. 

Varnish, linen, cotton, castor oil, goggles, clothes and a 
hundred-and-one other things have also been used either in 
the direct manufacture of aircraft or in the equipment of 
the aviators and mechanics, so that there are today tens of 
thousands of skilled and unskilled artisans, aviators, me 
chanics, who are wondering if the airplane engine, with its 
remarkable development from 16 hp., which the Wright broth- 
ers used, to the 700 hp. of the Fiat, will be extensively used in 
commercial flying, and if the frail little Wright glider, which 
has grown into a machine weighing 6 tons, can be made a 
profitable means of transportation. 

They also ask what going to be done with all this 
scientific knowledge and trained technic; with the enormous 
investment in fixed property and the tens of thousands of 
aircraft built or building. Are they to be abandoned like a 
poison-gas factory, or are they to solve the problem of rapid 
passenger and freight transportation? 

The best answer is to be found in what is already being 
done to make the airplane do man’s bidding as easily and as 
readily as the steamboat, electric 
automobile. 

Even though the airplane does travel the shortest route in 
the shortest time between any two given points, before a 
sufficient number of passengers can be induced to travel via 
an aerial line to make it financially profitable to the trans- 
portation company the public must be assured that it is 
reasonably safe, that they can fly in comfort and that the 
charge is reasonable. So let us first see what has been done 
and what is being done to meet those three requisites. 

The dangers of airplane flight have been grossly exagge- 
rated by newspapers, which record only the unusual. More- 
over, flying in the war zone was done under the most adverse 


of 


is 


car, steam engine and 


and dangerous conditions. The machines were built for 
maneuvering ability and speed, and not for stability and 
safety. Furthermore, all the air scouts and most of the 


reconnaissance and battle planes were driven 
engine 
to the 
Finally, 


by only one 
so that if engine trouble developed they had to volplane 
ground at the mercy of enemy 
they often had to land in 
Naturally the casualties were high. 

was meant to 


fighters. 
terrain. 
the air 


and 
shell-scarred 
Indeed, war 


guns 


in 
be 


perilous. 


CAUSES OF ACCIDENTS 


Nevertheless, in spite of these hazards, it it remarkable 
how many machines, even when shot down with some essential 
part out of commission, in many cases falling several thou- 
sana feet, have righted themselves before reaching the 
ground and have made a safe landing, due to precision and 
accuracy of construction with regard to lateral and longi 
tudinal talance. And all in all, judging from the wonderful 
records already made by airplanes, even the single-engined 
machine is very reliable. 

With the twin-engine plane casualties were, of course, not 
so high, for even if one was put out of commission the other 
could bring the aviators back to the hangar. Major Salo- 
mone, the Italian Ace, on Feb. 20, 1916, flew 100 miles back 
to his own lines with one of the engines on his Caproni shot 
out of commission. 

On the aviation training fields, owing to the who 


novices 


were learning to fly, the natural recklessness of youth, and 
sometimes the faulty construction of hastily built 
and often superficially inspected—the casualties have been 
higher. Stunting too near the ground and in machines con- 
structed primarily for straight flying so that the stresses 
should come from only one flying angle, enemy treachery, and 
the absolute necessity of discovering the best maneuvers and 
trying out the newest types of airplanes, have also augmented 
the honor roll. But, stunting eliminated—with machines 
equipped with two or more reliable engines, built according to 
standardized specifications as to materials, methods, stability 
and the required number of safety factors, steered by tried 
and true pilots, flying between regular landing fields and 
hangars, and directed from the ground in dark and in foggy 
weather by radio telephones—the dangers of flying can 
be reduced to proportions commensurate with the desire of 
the public to get from 
safest vehicle. 


planes 


place to place in the quickest and 
Of course, the present high landing speed of 


an airplane is 
the cause of many accidents. 


Thirty-five miles per hr., except 
where the head resistance is great, is the slowest speed now 
made in landing a heavier-than-air machine. The invention 
a device or the discovery of a means of reducing the speed 
to 10 miles per hr. when touching ground, though still only 
in the realms of the probable, is by no means opposed to the 
inherent laws of the airplane. This accomplished, the danger 
of flying in an airplane will be reduced to infinitesimal pro- 
portions—at least to a degree no more precarious than riding 
in an automobile. e ‘ 

Already the War Department has ordered flyers to map 
the country. The Wilson Aerial Highway, from New York 


of 


to Chicago and San Francisco, has been laid out. Aerial 
transportation companies will soon be formed to provide 
planes. Thousands of skilled pilots are looking for jobs; 


many chambers of commerce will build landing places near 
their towns and cities. Needless to say, laws will be passed 
to prevent stunting with passengers and requiring machines 
to fly at the altitude necessary to glide to the nearest landing 
place in case an engine stalls. Already a dozen different en 
gines have been developed which will run 24 to 100 hr. without 
stopping. tecently the Caproni 
Island, climbed to 14,000 ft. with 
completely shut off all the way. 
Thousands of sensational. flights 
kinds of weather and under the most adverse circumstances 
of a great Of the hundred-odd air raids on London 
by the Gothas some were conducted in daylight, when the 
Germans had to fly through squadrons of 
fighters, through or 


Mineola, Long 


three 


biplane at 
of the 


one engines 


have been made, in all 


war. 


3ritish scouts and 
over three barrages, in order to get to 
the metropolis; and yet seldom more than one or two Hun 
machines out of the thirty usually constituting the squadron 
were forced to larsd or were shot down. 
true of the British Air 

over German citadels, 


The same thing was 
Force in the raids it 
factories, ammunition 
dumps, and other military objectives, though the fleets often 
numbered 50 to 100. 


Independent 


made cities, 


Of the 350 machines constituting the American air raid on 
Wavrille, in October, only one airplane failed to return, though 
twelve Hun machines were shot down. The German flying 
tank which shot Major Lufbery, the American Ac« 
was driven by five engines, which were protected, as well as 
the fuselage, with bulletproof steel 34 in. thick. Major Lut 
bery emptied his machine gun against this aerial monster 
from close range and from many angles before 
tank pierced and his machine went down in flame 
Therefore, a two-engined machine, flying under peace condi 
tions, should be able to make its landing safely nearly ever 
time. 


down 


his gas 


was 


DISCOMFORTS Oy ERCOME 


There 


were three discomforts in air travel—the cold, the 
noise of the engine, and the lack of space to move about. 
Electrically heated clothes eliminate the cold; acousticons, 
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which shut out the noise, yet permit the passengers or avia- 
tors to converse together, have already been devised, and 
are in universal use on airplanes. With the increase in size 
of planes and number of engines, the nacelles and enclosed 
roomy cabins can be constructed as they were on the famous 
Sykorsky aerobus, built in Russia before the war. This 
plane carried twenty-one people to an altitude of 7000 ft. 
On this trip they had ample room to move about and td 
observe the sky and the landscape. On Thanksgiving Day 
last, a half dozen guests of an American aircraft factory had 
their turkey dinner served in a huge plane above the clouds. 

It is true that owing to the cost of airplanes and engines, 
their upkeep and the number of skilled men required to fly and 
maintain them, all air travel is expensive. The two-seater 
training machines equipped with one engine cost $5,000 to 
$7,000, and the huge twin-engined bombing machines averaged 
$40,000 to $60,000. This price was due to the necessity for 
hurried construction; for everything that went into the build- 
ing of the engine and the machine itself, and also for labor, 
the very highest price had to be paid. Tools, machinery, fac- 
tories, fields, hangars, and a thousand other things, had to be 
purchased, and a great body of skilled workmen had to be 
trained before aircraft could be turned out in quantity. 

Now all this skill and billions of money have been invested 
in the industry, so that the plants in this country are ready 
to manufacture nearly 200 planes a day. With this nucleus 
to start a peace-construction program, the price even of 
the biggest machines must soon shrink to that of a high- 
priced automobile or private yacht. Plenty of sporting ma- 
chines, with small wing spread and a two-cylinder engine, 
that will sell for $500, are now being made; and since these 
machines can averege 22 miles per gallon of gasoline, the 
expense of maintaining one will not be beyond the means 
of hundreds of the young flyers now returning from beyond 
the West Front. Moreover, since there will be no maintenance 
of roads, rails, live wires, and so on, such as there is in the 
railroad and electric road industries, the cost of maintenance 
will be definitely smaller, so that aerial travel may in the end 
become cheaper than any other known to man. 

Fundamentally, the hydroplane is the same as the airplane, 
except that pontoons instead of wheels are used to land upon. 
The cost of these airships over the land machines is noticeable 
only where boats are used instead of pontoons, consequently 
their price above that of the airplane will depend on the 
size and kind of furnishings used in the boat. Owing to 
the fact that no landing field has to be bought and main- 
tained, and that the flying boat can be landed on a river or 
lake with comparative ease, and also the fact that altitude 
does not have to be maintained to glide to a safe landing, 
this type of plane navigation bids fair to be fast, cheap, 
and absolutely safe. Moreover, the size and passenger- 
carrying capacity of these flying boats will be limited only 
by the construction of wings strong enough to maintain them 
in the air, for the size of hulls and the number of engines 
can be increased indefinitely. 

Perhaps the best indication of what we may expect of the 
airplane as a commercial carrier is shown in the present 
plans of the manufacturers. Using the past history of the 
heavier-than-air machine performance, and their own exper} 
ence and that of thousands of flyers under all imaginable 
circumstances and conditions as a basis, they are building 
various types of aircraft. More than a score of American 
and British firms have already built and are putting upon the 
market large numbers of sport models. These machines are 
single and double seaters, after the type of the famous baby 
Nieuports, Spads and British Sopwith pups. They have a 
wing spread of anywhere from 17 to 30 ft. The fuselage 
measures between 10 and 20 ft. Some are equipped with 
one small engine generating from 20 to 40 hp. The whole 
machine will not weigh more than 500 lb., and these models 
are able to fly at 80 to 100 miles per hr. and make an average 
of 20 miles or more per gal. of gasoline. The price of these 
will depend on the demand, but most manufacturers believe 
they will sell for $500 to $1,000. These machines are so 
small that they can be landed on any road or field, and the 
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small amount of space they take will make it possible to 
house them inexpensively. They can be used for any kind 
of cross-country flying or sporting purposes. 


THe Sports Type 
Another type of sport model has a wing spread of 26 
to 38 ft. These wings can be folded back so that the plane 


can be housed in a hangar 10 by 30 ft., with ample room 
for the owner to work indoors on the machine. The fuselage 


is proportionately larger than that on the smaller machine. 


This plane is equipped with a four-cylinder upright engine 
or an air-cooled rotary engine of the Gnome style, with nine 
or eleven cylinders, generating up to 90 hp. Some also have 
two small 20-hp. engines geared to the one propeller, so 
that they can be throttled down, or in case one stalls the other 
can take the flyers to their destination without being forced to 
land. Some models have two engines on the smaller ma- 
chines. These will sell for about the price of a medium-cost 
automobile. 

The two-passenger models are similar in design to the 
army training machines. They have more powerful upright 
and V-type four or eight-cylinder engines and generate 200 
to 300 hp. The fuselage is built so that the pilot sits in front 
of or beside the passenger. The control is dual. The 
machines are for the most part tractors, but in a few cases 
the nacelle is built in front of the plane like a bomber, and 
the propeller and engine are behind. These pusher types 
obviate all the blind angles and afford an excellent, unob- 
structed range of vision. They are especially good for 
hunters, who desire no obstruction in gunning for birds. 
In case of a crash, however, there is the added danger of 
having the engine crush the passengers underneath. 

Tae air-mail type is about the same as the two-passenger 
model in wing spread and fuselage, but the engine is a 
twelve-cylinder V-type, and generates anywhere from 250 to 


450 hp. Cost is not so much a consideration here as carry-. 


ing capacity. Most of the two-seated fighting machines 
built for war purposes can be used by the Post Office Depart- 
ment for this purpose, and plans are now being made to 
extend the service all over the United States. 

The big bombing bus type is designed for carrying great 
numbers of people from one airdrome to another. These 
machines are biplanes and triplanes with a wing spread of 
anywhere from 48 to 150 ft. They are driven by V-type, 
twelve-cylinder engines generating 400 to 700 hp. They 
have one or two fuselages in the center, but the nacelles 
are usually forward of the wings so that nothing obstructs 
the vision of the passengers. These machines will be sold 
to transportation companies, which will make a_ business 
of carrying people from aerodrome to aerodrome. They 
are so large and are equipped with so many engines that they 
are not intended to land anywhere except on properly pre- 
scribed flying fields. 

All the above types of aircraft are so designed that pon- 
toons or flying boats can be substituted for wheels and land- 
ing gear, and so that most aircraft manufacturers can make 
both. Of course, in most cases the boats and the engines 
are made by different manufacturers. Several companies, 
however, construct airplanes complete with engines 

Naturally, no manufacturing industry can. exist without 


a potential market. Aircraft manufacturers are certain that . 


a majority of the 20,000 flyers and 100,000 aero mechanics 
who have learned their trade in the great war will want to 
fly either machines of their own or of somebody else, or of 
some trans-aerial company. The airplane engineers have, 
therefore, designed the sport type for the young fellows 
who wish to race in the air, travel from country town to 
country town, from lake to river, or to commute from country 
to city. Since these machines fly faster than the fastest bird 
or the fleetest animal, they will afford great sport for gun- 
ners. Indeed, the machines have already been used with such 
disastrous effects upon the bird that many hunters say it 
is not good sportsmanship to hunt from them. In that case, 
perhaps the farmers will hire the daring young aviators 


to hunt down the crows and hawks with these dragons of 


the air. 
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Be that as it may, this sport type will be a great con- 
venience for a person who works in a city beside a large lake 
or on a river, and who wishes to live far in the country. 
Indeed, he may live 100 miles up or down that body of 
water and in less than an hour can fly to or from his work. 
If it is cold he can put on his electrically heated clothing and 
keep as warm as in a limousine. If he has engine trouble, 
he can land anywhere to fix his machine and then fly on. 
Since air resistance: is much less than road resistance he can 
traverse the distance much cheaper than in even an inex- 
pensive automobile. If there is no body of water near his 
place of business he can land his cross-country flyer in a 
park or flying field just as easily as on the water. This same 
machine will lend itself to all kinds of pleasure flying, and 
no other sport gives so much exhilaration, scenic view and 
adventuresome excitement as the airplane. The price will 
be within the means of many young men. The two-passenger 
models will be sold to people of means who have flown or 
wish to fly and take up friends. After a few years the manu- 
facturers expect there will be a considerable body of these 
enthusiasts. The greatest sale of these machines, however, 
will be to the government for the air-mail service. At first, 
two machines will be needed for every flyer in this service, 
and one in every aerodrome for every one in the air, so with 
fifty esta>lished routes we shall require several hundred ma- 
chines. Moreover, the manufacturers expect that these ma- 
chines, fitted with either a fuselage or a boat, will be em- 
ployed very extensively by mining companies for carrying 
precious metals in South America and Alaska. At the pres- 
ent time llamas are used to carry copper down from the 
Andes. They are so slow, and have to descend to the smelters 
by such devious routes, that valuable time is lost in the trans- 
portation. By loading the ore into the hold of a flying 
boat, which can land on the lakes and ponds in case of engine 
trouble, the time will be so materially diminished as to reduce 
the cost of the metal very considerably. Besides this, flying in 
a straight line as the bird flies, at a speed of not less than 100 
miles per hr., will expedite the work of the engineer and 
surveyor over the jungles and unexplored and inaccessible 
portions of South America and Africa, as well as in other 
distant countries. 

Conditions in Alaska are analogous, although the climate is 
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different. Dogs and sleds are now used, and they, too, have 
to travel roundabout routes from mine to town. Of course, 
an airplane, fitted with skids or runners, can be landed on 
snow or ice as easily as on land. It now takes two days 
to sled gold down to Nome from one mine in the Yukon, 
while this could be brought out in 3 hr. by airplanes flying 
over the tops of the mountains. 

In conclusion, it may be safely laid down as an axiom that 
the conveyance which reduces man’s time in traveling from 
cne place on this globe to another will sooner or later be 
adopted by him. No matter what the discomforts, the dan- 
gers or the expense may be in the beginning, he will eventu- 
ally find a way to change the inconvenience into luxury; 
the expense will be reduced to within the means of all who 
travel, and the danger will be diminished to infinitesimal 
proportion. It was thus in the beginning, it will be thus 
till the end of recorded time. It was thus with the recalci- 
trant camel, the ponderous elephant, the wild horse. It was 
thus that man transformed tke floating log which he pro- 
pelled with his feet into a floating palace, driven thousands 
of miles across the greatest of oceans. He has metamor- 
phosed the puny stationary steam engine into a demon that 
is more powerful than a thousand horses, which now rushes 
him across the broad spaces of the earth. 

Before long we may reasonably expect that all the capitals 
of the world will be connected by air lines. Already regular 
landing places have been established from London via Paris, 
Rome and Constantinople to Bagdad and Cairo. Peking and 
Tokio will next be added. The flight from London to New 
York will also soon be an accomplished fact. Then all the 
capitals of Central and South America will be joined up. 
The distance from South America to Africa is about the same 
as that between America and Europe. By reducing the time 
of travel between all these places to hours, the airplane will 
make mountains dwindle into ant hills, rivers to creeks, lakes 
to mudholes, and oceans and seas to ponds. The globe will 
be aerially circumnavigated. Tokio and Peking will be as 
accessible to New York as London now is, and vice versa. 
There will then be no east or west, and with the new aerial 
age will come a new internationalism founded on speedy in- 
tercommunicat*on and good will toward all mankind. 


—Evan J. David in Saturday Evening Post. 


THE COOLING OF MACHINE GUNS 


A _N improvement in the methods of cooling machine guns 
during continuous fire and the prevention of the freez- 

ing of the cooling solution in cold weather while the gun is 
not in use is sought by the Inventions Section of the General 
Staff of the Army. The ordinary water-cooling system. is 
employed at present, which necessitates the transportation of 
several boxes of water for each gun in the field, since the 
water in the cooling jacket is turned into steam quickly dur- 
ing firing. It is not necessary that the cooling system devel- 
oped follow the lines of the present water-filled jacket, as 


any efficient method of cooling will receive consideration. 
It should be borne in mind, however, that whatever agent 
is used should be easy to obtain and transport, cheap, must 
not injure the metal parts of the gun and should be capable 
of being used several times to avoid extra weight. A min- 
imum of waste in use is also desirable. Any of the members 
of the Society wishing to present solutions of this problem 
should address the Inventions Sections, General Staff, Army 
War College, Washington, which has charge of all work of 
this nature. 


PETROLEUM-PRODUCED TRANSPORTATION 


HE quantity of oil used in the war zone was very con- 
siderable, but it probably did not equal in volume the 
amount which will now be required to carry on the ordinary 
affairs of industry, and to supply what will be needed to 
meet the extraordinary requirements of reconstructing the 
devastated regions. If, as stated by Senator Berenger, the 


petroleum-driven véhicle prevailed over the railroad in time 
of war, it is reasonably certain that it will be equally useful 
in peace times. It would not require a very great imagina- 
tion to visualize a complete system of world transportation 
operated by petroleum-produced power with some type of the 
gasoline or internal-combustion engine.—E. L. Doheny. 
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Aerial Warfare 


By G. DouaLtas Warprop * (Member) 


DETROIT SECTION ADDRESS 


HROUGH the stimulus of war, aviation has 
emerged from the county-fair exhibit stage to be- 
come one of the most important units of modern 
military protection. Four years have witnessed greater 
progress in aeronautics than any decade has seen in the 
development of other branches of the automotive science, 
and with the war now over, every development that has 
been made can be readily adjusted to the benefit of man- 
kind at peace, for the airplane and the dirigible will be 
to the present generation what the steamship and the 
railroad were to the last. 

Aeronautic enthusiasts predicted that the airplane 
would be the most important unit in winning the war, 
and I am confident that if the war had been carried to 
a fighting finish the aerial exploits of the spring drive 
of 1919 would have been on a hitherto undreamed of 
scale. The fighting end would have come, not so much 
as a fight between infantry, with machine guns and light 
artillery equipment, but as a grand affair, with fleets of 


airplanes and tanks as the prime movers; the two 


automotive units working in close harmony. The only 
antithesis of the tank was the artillery; the antithesis 
of the artillery, the airplane. So that with a dominant 
air service in every arm of that service the skies would 


*Managing editor Aerial Age Weekly 
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have been cleared of German machines, and in addition 
to the tanks going ahead comparatively without obstruc- 
tion, the airplanes could have engaged not only in a 
minor way in patrol and pursuit warfare—they could 
have concentrated almost entirely on bomb-dropping, ob- 
literating the railroads, ammunition dumps and supply 
stations first and then proceeding to the factory areas, 
putting enough “sand” into the machinery to effectively 
slow up production. 

But though the world was not to see the climax of 
war aviation, it has awakened to the potentiality of the 
airplane and the dirigible, and who will negative the 
prophesy that the air service in future wars will be all- 
important? Germany in 1914 demonstrated efficiency in 
mobilization—but the destruction that she did with her 
Krupps in months will in 1940 be done in minutes by 
the aerial monsters that will then be with us. In future 
wars the real conflict will be in the air and the units on 
land will merely cooperate. 


Part PLAYED BY THE AUTOMOTIVE ENGINEER 


The automotive engineer has revolutionized warfare 
by perfecting the airplane and the land tank, and his- 
torically it is interesting to note that the nucleus idea 
is American in origin. That a prophet has no honor 
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in his own country was never more clearly demonstrated 
than by aeronautics in this country from 1914 to 1917. 
In 1914 the industry got little encouragement, indeed 
much discouragement. This was the case also when we 
entered the conflict actively. Private concerns had not 
been able to bear the expense of experimentation to 
develop our resources. When it became evident that if 
production was to be achieved quickly in airplane work 
types that had been developed by our Allies would have 
to be accepted and built in our factories, the engineering 
profession, with great disinterestedness, undertook the 
task. Events demonstrated that we could do this quickly, 
and the records of the De Havilands and of pursuit 
machines on the Western Front in September is prac- 
tical evidence of our success. 


DEVELOPMENT OF THE LIBERTY ENGIN! 


The great American automotive achievement was the 
development of the Liberty engine for airplanes and 
tanks. When I saw Air Minister Weir in London, in 
September, the only thing he was interested in was how 
many of these engines he might expect and how soon. 
They had then demonstrated the engine’s worth be 
yond any doubt, and in the mammoth air program that 
was being outlined for the spring of 1919 the Liberty, 
engine was destined to play an important part, and was 
to take over German territory not only American but 
English, French and Italian built machines. There is 
only one engine abroad that can be compared with the 
Liberty in the matter of efficiency, while in production 
this was far outclassed only fifteen months after the 
first blueprints were made for the Liberty job. Th: 
is a record to be proud of, and the engineers who were 
associated with the development of this powerplant have 
every reason to be satisfied. Perhaps the only regre‘ 
they have—and I know from personal contact that our 
airmen on the other side share this regret—is that the 
war did not last long enough to bring the peak of activity 
ot the Liberty engine on the Western Front. Those boys 
were already visualizing radio-controlled squadrons of 
hundreds of Handley-Pages on the Berlin route, each 
equipped with four or more Liberty engines. 

But. while the airmen are dissatisfied that the end 
came so soon, their regret is somewhat mitigated by the 
knowledge that out of the chaos of war the one mechan 
ical apparatus that will be of lasting value to civilization 
is the airplane. Already nations are beginning to think 
aeronautically. Our airmen are charting this country. 
and their charts and maps will, we are sure, be referred 
to more often in aerial commerce than in warfare. 

The Post Office Department has been bombarded b; 
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requests from cities throughout the country that they 
be put on the aerial mail map, and these requests have 
been largely stimulated by the example of the New York 
Philadelphia-Washington aero mail, which has been 100 
per cent perfect since the Post Office took it over in 
July. Airways from the Atlantic to the Pacific have 
been mapped out, Chambers: of. Commerce throughout 
the country are considering municipal landing stations 
to put their towns in line with modern development. 
The Navy Department will equip the coast guard sta 
tions with aircraft, profiting by the experience it has 
had with coast and sea patrol. I have had recently let 
ters from lighting and powerplant companies inquiring 
where they can purchase machines to patrol their lines 
2nd waterways. Hundreds of inquiries have come to 
me from sportsmen outlining their ideas as to aerial 
craft and asking to be put in touch with manufacturers. 


POSSIBILITIES OF TRANSATLANTIC FLIGHT 


Transatlantic flight has resolved itself into a compe- 
tition. Various large money prizes are again open, and 
at least two sportsmen in America have offered to pay 
the expenses of construction if a manufacturer will build 
a machine that will make the journey. Several plans 
are under advisement. In England, the Handley-Page 
Co. has announced its intention of making an effort; tine 
engineers of the Caproni Co. in Italy are at work on 
an 18,000-hp. machine for the same purpose, and the 
Voisin Co. in France, which has cooperating with it the 
pioneer in large machine construction, Sikorsky, is at 
work on the task also. 

The formidable barriers that seemed to be in the way 
of transatlantic flight in 1914, when Lieut. Porte was 
working with the Curtiss Co. have disappeared. 
Through the excellent work done by Professor Poor of 
Columbia University, an air pilot can calculate his exact 
location in a few seconds; the possibility of using radio 
apparatus and having the aviator “time in” with the 
Eiffel Tower and then fly directly for it, is under con- 
sideration, and the efficiency of the modern powerplant 
makes the longest lap of the journey an easy flight. 
With the spirit of competition aroused, and the corre- 
sponding increase in engineering efficiency, this journey 
will without doubt be made early in 1919. There is every 
reason to believe, moreover, that the North and the 
South Poles will be reached by an air route in the near 
future. 

After such initial achievements as these the circling 
of the globe will easily follow and the dream of the 
future will be of a trip to Mars. 


KMPLOYMENT OF DISCHARGED SOLDIERS 


HE Professional and Special Section of the U. S. Em- 
i ployment Service, a branch of the Department of 
Labor, has been organized for the benefit of employers who 
are in need of the services of engineers, executives and men 
of college training and practical experience in business and 
technical .fields, who are now being released from the Army, 
“the Navy and other branches of Government war work. 
At the present time the werk of the section is handled from 
‘two offices, one in New York City at 16 East Forty-second 
Street and the other at 63 Adams Street, Chicago, Ill. The 
territory covered by the New York office includes the States 
of Maine, New Hampshire, Vermont, Massachusetts, Rhode 
Island, Connecticut, New York, New Jersey, Pennsylvania, 
Ohio, Delaware, Maryland, Virginia, West Virginia, North 


and South Carolina, Georgia, Florida and Alabgma. While 
the work in the remaining States is handled from the Chi- 
cago office at the present time, it is planned to establish zone 
offices to take charge of parts of that territory later. 

The Employment Service has the cooperation of the 
national technical societies and the offices at New York and 
Chicago have become clearing-houses for their respective 
parts of the Nation, where returning men are classified in 
accordance with their qualifications and the requisitions of 
employers are matched against them. It is stated that the 
system of classification is so complete and the qualifications 
of the applicants so diversified that practically all details 
can be met. No charge is made to either employer or em 
ploye. 
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Activities of S. 


NOUR hundred representatives of the various “automotive 
| industries outlined their activities for the reconstruc- 
tion period in connection with the Home-Coming Supper and 
afternoon technical session of the Society held on Jan. 30 at 
the Hotel Morrison, Chicago. At the latter George W. Smith, 
chairman of the Mid-West Section, presided. The shortness 
of the interval between the afternoon and evening sessions 
did not permit of much discussion on the various papers 
presented and it is planned to continue the discussion at the 
next Section meeting, which will be held on April 11. 

After a brief business session A. F. Milbrath read his 
paper on “A Modified Design of Class B Truck Engine,” 
which will be printed in an early issue. One of the features 
on these engines is the elimination of aluminum supports on 
the crankcase, these being now of steel. A cast steel or 
malleable arm is bolted on the rear of the bell housing and 
a large trunnion bearing on the iron gear-cover carries the 
front end. This allows a three-point suspension. The in- 
coming fuel is supplied with heat by casting the intake and 
exhaust manifolds integral. A new feature on these Wis- 
consin engines is a system of returning the oil from the front 
of the engine to the sump on down-grade conditions, thus 
preventing the front cylinders from pumping oil. Asked 
whether or not this engine was suitable for tractor use, Mr. 
Milbrath replied that it was primarily a truck job, owing to 
the enclosed flywheel construction, but that it could with 
modifications be used in tractors. 

H. L. Horning was the next speaker, his topic being engine 
performance with certain fuels. He pointed out by curves 
the performance of a 330-cu. in. engine under various con- 
ditions at from 500 to 1000 r.p.m. The Liberty engine output 
was employed as a starting point; the outputs of the same 
sized engines of tractors were compared with this. The best 
laboratory tests engineers might reasonably expect as shown 
by the chart is 41.5 per cent, while with kerosene the best 
the engineer hopes for is about 23 per cent. The fluctuations 
in output owing to leaky rings, bad plugs and other causes 
may cause it to drop as low as 9.5 per cent, under certain 
operating conditions, Mr. Horning said. This figure, how- 
ever, was not to be taken as an axiom. The tractor of the 
future, according to Mr. Horning, will likely be fitted with 
some sort of regulating device so that the operator by 
simply turning a lever to a given position can burn any sort 
of fuel, whether gasoline, kerosene or distillate. He also 
exploded the heavy fuel knock theory, stating that his ex- 
periments have shown that the so-called “preignition” knock 
is not due to preignition but rather to the terrific increase 
in pressure. This knock occurs, according to his observa- 
tions, about 20 deg. after top dead center. The pressure 
rises from 900 up to as high as 1300 lb. per sq. in. The 
resultant heat, however, dissipates very quickly. 

Mr. Horning summed up the results of his findings by 
stating that if we are to burn kerosene successfully the 
Otto cycle gas engine, the combustion chambers must be 
redesigned to hold back the explosion pressures. 

Mr. Kettering supplemented the talk by Mr. Horning by 
stating that the so-called carbon knock is not due to the 
carbon, but rather to the high temperatures and pressure 
set up by the presence of carbon. In other words, he ex- 
ploded the idea of the carbon particles remaining in an 
incandescent form and prematurely firing the charge. Car- 
bon, Mr. Kettering pointed out, makes one of the finest in- 
sulating materials in the world and by thus insulating the 
water-jackets, heat cannot be dissipated to the cooling 
water fast enough and the heat builds up together with the 
pressures in the explosion chambers. 

At this point in the afternoon meeting E. B. Blakely, who 
for the last four years has been expounding the Hvid type 
of engine, suggested that engineers give this type of engine 
more thought, as it does away with all idea of individual 
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engine makers having to design, their engines’ for certain 
types of fuels. The Hvid engine, Mr. Blakely stated, carries 
what might be called a little still of its own, so that no 
matter what the fuel in question is, the Hvid engine can 
handle it, as it automatically adjusts the fuel to the engme. 

The paper by J. D. Nies of Lewis Institute of Technology 
on “Possibilities of Steam Power” brought forth much favor- 
able comment. While the instantaneous generation of steam 
will never be realized, Mr. Nits. stated that in the steam 
cars of today the time required to get up steam is very 
short. The leading difficulties of the early forms of steamers 
have been overcome, such as scale formation in the boiler, 
frequent filling of the water tank, etc. He suggested that 
more attention be paid to the subject of freezing, so that 
damage as a result would be eliminated. In view of the 
use of present-day heavy fuels which the steamer is quite 
capable of coping with successfully, Mr. Nies stated that a 
considerable extension of the steam car may be looked for 
in the next few years. He further suggested that steam 
cars should be so built that the water could be drained from 
one point. Some day, he said, we may reasonably expect the 
steam care owner simply to press a button and find steam 
up by the time he gets out to the garage. The growing 
appreciation of the uselessness of high speeds on the roads 
has caused a tendeney toward smaller boilers in the steam 
cars, since these have no bad effects upon the general car 
performance. The paper is printed elsewhere in this issue 
and will be discussed at the meeting on April 11. 

Capt. Mark Smith, U. S. Marine Corps, related his expe- 
riences at Chateau Thierry. 

In addition to President Kettering, the speakers of the 
evening included George W. Smith, chairman of the Mid- 
West Section; H. H. Merrick, president Chicago Assoefation 
of Commerce; Col. Chauncey B. Baker, Motor Transport $et- 
tion, Quartermaster’s Department, and William’ B. Stout: 
E. E. Peake, executive secretary, National Automobile Deal- 
ers’ Association, acted as toastmaster. A fuller report of 
the speeches will appear in an early issue of THE JOURNAL. 

In the addresses following the dinner specific facts were 
driven home by all the speakers. Mr. Kettering suggested 
that the wealth of available technical information be card- 
indexed in every engineering office, for progress will be so 
rapid that the engineer who is not alert to opportunity may 
let it pass him and then vainly attempt to catch up with it. 
Besides outlining briefly what the engineers of this country 
had accomplished before and during the war, Mr. Kettering 
pointed out some of the remarkable developments that to him 
seemed the crowning achievements of the country’s technical 
skill. He mentioned the wonderful feats of wireless tele- 
phony, whereby one or more airplanes can communicate with 
each other or any station on the ground. This, he said, is of 
untold benefit when flying above the clouds, as it gives the 
pilot his exact location. A chain of these stations on the 
earth’s surface extending across the country would constitute 
guiding means for the great air lanes that are sure to come. 

President Kettering predicted that the time would come 
when airplanes would be self-guiding, that is, the pilot could 
go to sleep in his plane if he so desired and be assured that 
his machine would not miss the point of destination by more 
than a fraction of a mile. He said this has been done suc- 
cessfully in flights in and about Dayton, Ohio. In one case 
the plane flew from Dayton to Columbus, Ohio, without any- 
one touching the contro] levers and the machine came within 
% mile of its goal. 

While it is true that much valuable information has been 
gained along aviation lines with the machines developed dur- 
ing the war, such information has still to be supplemented 
greatly if it is to be of value in commercial life. War ma- 
chines are no more capable of performing the functions of 
a commercial airplane than the tank is of agricultural work. 
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MOTOR TRUCK DINNER AT THE AUTOMOBILE 


In designing war planes the factor 
of safety comes last. Everything 
is done to get utmost efficiency in 
handling and speed. ‘The latter is 
the desirable thing in airplane 
work, whether for commercial or 
war work, since it is speed that 
makes the plane economical to use. 
Mr. Kettering illustrated this 
point by stating that the dis- 
tance between Dayton and Colum- 
bus is nominally made by train 
in about 3 hr., while by airplane 
this is done in something like 
iy hr. 

On behalf of the Chicago Asso- 
ciation of Commerce, Mr. Merrick 
welcomed the engineers to Chicago 
and expressed the thanks which he 
said every individual, in fact, the 
whole Nation, owed the engineers 
of the country in helping to carry 
the war to successful conclusion. 
He especially commended the per- 
formance of the dollar-a-year men 
and those who collectively gave 
their best talents to evolving auto- 
motive products for the Nation. 
In closing Mr. Merrick expressed 
the hope that the thousands of 
skilled men still abroad would 
soon be back in America to pour 
their additional knowledge into the 
engineering realm. 

Following Mr. Merrick, Col. 
Baker told the engineers of the 
great work the motor truck had 
done in crowding out the army 
mule. He outlined the introduc- 
tion of the motor car into the 
Army in 1903 at one of the na- 
tional encampments, and that of 
the truck in 1907. Since those 
years, Col. Baker said, the motor 
vehicles have played such impor- 
tant parts in Army work that 
they are today indispensable. He 
showed how the trucks had been 
able to go through Mexican coun- 
try where roads were totally ab- 
sent. Special mention was made of 
the standardization of Army trucks. 
In the early days of mule wagons, 
he said, there was no such thing 
as standardization, so it became 
necessary to carry a multitude of 
parts for different sized vehicles, 
and often these did not fit. With 
the standardized Army truck it is 
certain that the springs, for in- 
stance, of one truck will fit any 
other truck though thousands of 
miles away. 

“We are now at the zero hour,” 
said Mr. Stout in his address on 
the possibilities of the airplane for 
commercial uses. He pointed out 
that many people, now that the 
war is ended, are of the opinion 
that aircraft development will lose 
much of its momentum gained in 
the last year or two. To offset this 
Mr. Stout stated that the aircraft 
producers are simply preparing for 
a commercial attack. Like Mr. 





} 
© 
- 

) & 

| f& 

1 = 

1 0 
© 
TT 
ea) 
ee 
e 
fy 
ro) 
ae 
ea) 
Ay 
_ 
=) 
T 
o) 
Z. 
— 
= 
>) 
=) 
ea 
= 
© 
a 
ea) 
ee 
eH 





geile, SOCIETY OF AUTOMOTIVE ENGINEERS AT THE HOTEL MORRISON, CH 








S 
AA) 
¥. 
<< 
> 
oO 
oS 
<< 
Y 
a0 
'&) 
'Z 








Kettering, he said that the war machine must be modified 
greatly to meet the demands for a successful commercial 
plane. He dwelt particularly on the point that travel by 
airplane would be safer, if indeed it is not already safer, 
than any mode of land travel. Thus, he said, we think 
nothing of trusting our lives to the thousand and one things 
necessary to carry a train at 60 miles per hr. Such travel 
is dependent upon many things. There are the engineers, 
firemen, towermen, switchmen, etc., the rails, ties, rail fasten- 
ings and hundreds of other things, the failure of any one of 
which spells disaster to a rapidly moving train. The slight- 
est deviation of a train from its course often results in loss 
of many lives. In airplane handling we have no such condi- 
tions. There are no signals to watch and the successful 
handling of the machine in the air depends entirely on one 
man, and even this we may see automatically done in the 
near future in accordance with Mr. Kettering’s talk. 

There are two important factors in making the airplane 
safe as a commercial proposition. The two possible sources 
of danger, that is, the two likely to mean disaster, are struc- 
tural breakage and fire. These, however, have been greatly 
reduced in machines of today, chiefly by careful design. In 
fact, structural breakdowns are rare nowadays and the fire 
menace has been overcome by placing the fuel tanks, ex- 
haust pipes and line connections in such a way that leakage 


of fuel does not carry with it the element of danger as for- 
merly. 


High speeds are safer in aviation work than slower speeds, 
according to Mr. Stout. This is true because speed takes care 
of air turbulency and air pockets and the machine is handled 
more easily. An element of danger is always present in 
high landing speeds and, as low landing speeds are not gen- 
erally found in machines capable of great flying speeds, this 
remains a problem for engineers to work out. A fast plane 
with low landing speed is the logical thing for commercial 
work, Mr. Stout said. Slow landing speed generally means 
that the plane must come down at a comparatively flat angle 
to the ground, which means the plane will probably roll a 
considerable distance. The three landing problems to be 
worked out take in slow landing, landing in a small space 
and landing on rough ground. Mr. Stout concluded his talk 
by outlining briefly the possibilities of establishing com- 
mercial air routes, showing that such means of transportation 
would not be hampered by conditions prevailing on land, such 
as track maintenance and similar things. 


The officers of the Mid-West Section are G. W. Smith, 
chairman, Charles S. Whitney, vice-chairman, Darwin S. 
Hatch, secretary and L. R. Smith, treasurer. 

Porter E. Stone was chairman of the General Committee 
under whose auspices the meeting was held. Other com- 
mittees responsible for the success of the meeting were: 
Program Committee—F. W. Parker, chairman, Porter E. 

Stone, and C. J. B. Lucas. 

Dinner Committee—C. S. Whitney, C. S. Rieman, C. J. B. 

Lucas and B. B. Ayres. 
Publicity Committee—C. 

and C, J. B. Lucas. 
Reception Committee—H. L. Horning, chairman, F. E. Place, 

James Viles, W. H. VanDervoort, C. H. John, C. S. Rieman, 

C. H. Roth, C. W. Stiger and E. H. Ehrman. 


S. Rieman, chairman, D. S. Hatch 


Moror Truck MEETING 


The Motor Truck Meeting of the Society was held Monday 
evening, Feb. 10 at the Automobile Club of America, New 
York City. The meeting was preceded by a dinner, at which 
about 150 members and guests were present. Three papers 
relating to motor truck subjects were presented. 

The first paper entitled “Truck Chassis Design,” by C. T. 
Myers brought out the various essential points to be covered 
in the design and showed their influence on the life and oper- 
ation of the trucks and also upon the consumption of fuel. 

The next paper by B. B. Bachman was entitled “Pneumatic 
Tires for Trucks” and gave a comparison of the results ob- 
tained by the use of this form of tire as compared with the 
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solid type. The concluding paper entitled “Keeping 40,000 
Army Trucks in Operation” was prepared by G. T. Randles, 
who was formerly director of the Maintenance Division of 
the Motor Transport Corps. It was presented by Capt. J. W. 
Lord who had been closely associated with the author in the- 
activities of that division, and outlined not only the organiza- 
tion and the activities of the division but presented many 
interesting facts concerning its work. 


- 


TRACTOR AND AERONAUTIC MEETINGS 


A meeting of the Society was held at Kansas City, Feb. 27 
in connection with the Tractor Show. Edward R. Hewett’s. 
paper on the “Principles of the Wheeled Farm Tractor,” 
which was presented at the Annual Meeting was discussed. 
at the afternoon session, as well as Dr. Pogue’s paper on 
“An Interpretation of the Fuel Problem.” Other papers deal- 
ing with tractor testing and operation were presented. A 
dinner at the Hotel Baltimore in the evening completed the 
meeting. A full account of the discussion of the papers and 
the speeches will appear in the April issue of THE JOURNAL. 

On March 7 an Aeronautic Meeting of the Society will be 
held in conection with the Aeronautic Exposition at Madison 
Square Garden, New York City, March 1 to 15. There will 
be an afternoon and an evening session with a supper in 
between. The speakers scheduled include men who have been 
prominent in Government and commercial aircraft work as 
well as Navy and Army officers who have served abroad. 


Papers on the design and performance of aircraft will be 
presented. 


SECTION ACTIVITIES 

The February meeting of the Buffalo Section which was 
scheduled for the 5th was canceled on account of the conflict 
in dates with the Annual Meeting of the Society. The lecture. 
by G. Douglas Wardrop, managing editor, Aerial Age Weekly, 
which was to have been delivered at that meeting will be 
given at the meeting of the Section to be held on March 19. 
It is expected that a number of interesting facts about the- 
part played by aircraft in the war will be brought out as well 
as their commercial use. President Manly will be present at 
the meeting, which will be preceded by a dinner. 

The speaker at the February meeting of the Cleveland 
Section, which was held on the 21st, was David Beecroft, 
managing editor, Class Journal Publishing Co. At this meet- 
ing, which was held in connection with the Cleveland Auto- 
mobile Show, the part played by the motor truck in the war- 
was featured. 

Edward A. Huene, Los Angeles, Cal., presented a paper om 
“The Direct Self-Feeding Carbureter” at the February meet- 
ing of the Mid-West Section. This was held in the rooms 
of the Western Society of Engineers, Chicago, IIl., Feb. 14. 

At the meeting of the Minneapolis Section, which was held 
on Feb. 5, the principal paper was presented by George W. 
Hoyt,. chief engineer, the Oakes Co., Indianapolis, Ind., who. 
spoke on “Radiator Cooling Fans.” The other paper, en- 
titled “Repair Engineering,” was presented by D. W. Onan, 
chairman of the Repair Engineering Committee of the Sec- 
tion. The subject for the meeting to be held on March 5 is: 
“Implements Designed for Tractor Belt Power and Their 
Characteristics” and a paper will be presented by F. N. G. 
Kranich, agricultural engineer, Hyatt Roller Bearing Co. 
J. B. Mooney, Auto Engine Works, St. Paul, Minn., will also 
present a paper on “Cylinder and Piston Refitting.” 


David Beecroft, managing editor, Class Journal Publishing 
Co., will be the speaker at the March meeting of the Mid- 
West Section to be held at Chicago on the 7th. His address: 
will deal with the trip which he recently made to the war 
zone. At the meeting on April 11, Professor Neis will pre- 
sent his paper on “The Possibilities of Steam Power,” which 
is printed elsewhere in this issue of THE JoURNAL. Other 
papers will be presented by Frank Jay and Mr. Dake, chief 
engineer of the Pyle-National Co. The speaker at the meet- 
ing of May 9 will be William B. Stout, United Aircraft En- 
gineering Corporation, who will read a paper dealing with 
new developments in aircraft. 
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PERSONAL NOTES 


F. Ackerman, works manager, Curtis & Co. Mfg. Co., 
St. Louis, Mo., has been appointed vice-president and 
works manager. 


Arthur H. D. Altree, who was general sales manager 
and assistant treasurer of the Bosch Magneto Co., has 
been elected vice-president of the American Bosch Mag- 
neto Corporation. 


Stedman Bent, president of the Automobile Club of 
Philadelphia, has been appointed chairman of the motor 
truck board of the American Automobile Association. 
The board will have to do with motor truck operation 
and will include men from all sections of the country. 
C. A. Musselman is the representative of the Philadelphia 
Section of the board. 


M. H. Blank has received an honorable discharge from 
the army and has been appointed automotive engineer of 
the Lynite laboratories of the Aluminum Castings Co., 
Cleveland, Ohio. Before entering the army he was as- 
sistant engineer of the Premier Motor Car Corporation. 


John T. Boone has resigned as president of Allen & 
Boone, Inc., consulting engineers, and has opened an of- 
fice at Detroit, Mich., where he will specialize in auto- 
motive design and consulting work. 


William M. Britton has resigned from the Government 
service and has entered the employ of the Kelly-Spring- 
field Tire Co., Akron, Ohio, in the office of the manufac- 
turing manager. 

R. Chauveau, formerly aeronautical mechanical en- 
gineer, with the Bureau of Aircraft Production, Washing- 
ton, has been appointed engineering the 
Ericsson Mfg. Co., Buffalo, N. Y. 


A. R. Clas has disposed of his interest in the Falls Mo- 
tors Corporation, Sheboygan Falls, Wis., and purchased a 
controlling interest in the Lewis Steel Products Co., 
Cleveland, Ohio. 


manager of 


Emory F. Creager, formerly assistant factory manager 
of the Remy Electric Division of the United Motors Cor- 
poration, Anderson, Ind., has been assigned to temporary 
duty by the Government in the engineering department of 
the Springfield Aircraft Corporation, Springfield, Mass. 


V. W. Dow, who was formerly sales manager for the 
American Bronze Corporation, has been appointed New 
England representative of the corporation, with offices 
at 348 Tremont Building, Boston, Mass. 

S. F. Dupree, formerly vice-president and sales man- 
ager, Caskey-Dupree Mfg. Co., Marietta, Ohio, has been 
appointed vice-president of the Automotive Products 
Co., Detroit, Mich. 


Stephen A. Ellett, formerly with the Eclipse Machine 
Co., Elmira, N. Y., as assistant engineer, has resigned 
and is now associated with Frederick S. Ellett, consult- 
ing engineer, of that city. : 

Don M. Ferguson has been appointed resident engineer 
of the Michigan District, Ordnance Department, with of- 
fices in the Book Building, Detroit, Mich. 

Charles Freosch has resigned as aeronautical mechan- 
ical engineer for the Government and is now designing 
engineer for the Fergus Motors of America, Newark, 
N. J. 

A. H. Gfrorer has been honorably discharged 
the Army with the rank of first lieutenant. 


from 
He has ac- 


OF THE MEMBERS 


cepted a position as industrial truck engineer with the 
Lakewood Engineering Co., Cleveland, Ohio. 

C. S. Gmeiner, who has had his name changed by the 
Michigan courts to C. G. Minor, has been appointed as- 
sistant manager of the experimental laboratory of the 
Militor Corporation, Jersey City, N. J. He was formerly 
connected with the States Motor Car Co., Kalamazoo, 
Mich. 

Major James Guthrie has been transferred from the 
carriage bureau, engineering division, Ordnance Depart- 
ment, Washington, and been appointed engineering man- 
ager for the Michigan District, Ordnance Department, 
with offices in the Book Building, Detroit, Mich. 

Major B. Hawxhurst, formerly Detroit district man- 
ager of the Westinghouse Electric & Mfg. Co., has been 
elected president and general manager of the Automo- 
tive Products Co., Kresge Building, Detroit, Mich. 

M. Lair Hull, who has been serving in the production 
division of the Ordnance Department, has been dis- 
charged from the Army and has resumed his duties as 
vice-president of the Rex Mfg. Co., Connersville, Ind. 

M. R. Hutchinson, formerly engineering advisor to 
Thomas A. Edison, Orange, N. J., has been appointed 
president of Miller Reese Hutchinson, Inc., with offices in 
the Woolworth Building, New York City. 

Edwin H. Kottnauer, who was inspector of ordnance 
at the plant of the Cotta Transmission Co., Rockford, 
[ll., has entered the employ of the Wisconsin Mfg. Co., 
Milwaukee, Wis. 

Joseph Leopold has resigned his commission as lieu- 
tenant in the Air Service, U. S. A., and accepted the posi- 
tion of mechanical engineer and sales manager with the 
Jones-Motrola, Inc., New York City. Prior to the war 
Mr. Leopold was the chief engineer of the Walker M. 
Levett Co., New York City. 

Capt. Julius M. Lonn has resumed charge of the en- 
gineering work of the Great Western Mfg. Co., LaPorte, 
Ind. For the past twenty months he has been located in 
the small arms ammunition department, Frankford Ar- 
senal, Philadelphia, Pa., and has recently been released 
from military service. 

R. D. Madison has resigned as chief draftsman in the 
motor equipment section, Ordnance Department, and has 
accepted a position with the Buffalo Forge Co., Buffalo, 
m. 2. 

Howard Marmon, who was formerly associated with 
the experimental engineering division, Air Service at 
McCook Field, Dayton, Ohio, has returned to Indian- 
apolis and resumed his duties with the Nordyke & Mar- 
mon Co. 

Wallace T. Miller has resigned as Western sales man- 
ager of the King Motor Car Co., Detroit, Mich., and gone 
to St. Louis, Mo. 

M. B. Morgam, who formerly held the rank of major 
in the engineering division, motor equipment section, 
Ordnance Department, has been appointed chief engineer 
of the Cleveland Tractor Co., Cleveland, Ohio. 

E. C. Morse, who was formerly the Washington repre- 
sentative of the Willys-Overland Co., has been trans- 
ferred to its New York City office. 

A. T. Murray, president of the Bethlehem Motors Cor- 
poration, Allentown, Pa., has been elected president and 
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a director of the American Bosch Magneto Corporation, 
which has purchased the entire property holdings, assets 
and patent rights of the Bosch Magneto Co. In addition 
to managing the affairs of the Magneto corporation he 
will continue as the active head of the Bethlehem Motors 
Corporation. 

Berne Nadall, who resigned as sales engineer of the 
Stewart-Warner Speedometer Corporation after a period 
of seven years to enter the Government service, has sev- 
ered his connection with the Government and is now at 
his home at Paoli, Ind., where he expects to spend the 
greater part of the year. 

A. L. Nelson has been appointed chief engineer of the 
Premier Motor Corporation, Indianapolis, Ind. He was 
formerly consulting engineer of armament in the air- 
plane engineering department, Bureau of Aircraft Pro- 


duction, and was stationed at McCook Field, Dayton, 
Ohio. 
H. H. Newsom has been appointed general manager of 


the Standard Welding plant of the Standard Parts Co., 
Cleveland, Ohio. He was formerly director of purchases 
with this company. 

W. T. Norton, Jr., who was formerly in charge of the 
executive branch, engineering division, Motor Transport 
Corps, has been appointed chief engineer of the Russel 
Motor Axle Co., North Detroit, Mich. 

W. J. Pearmain has returned from fourteen months’ 
service with the American Expeditionary Forces, and is 
now at his home in Racine, Wis. 

C. D. Proctor, who was a student at the Ordnance En- 
gineering School, Aberdeen Proving Grounds, Aberdeen, 
Md., has been discharged from active service and has 
taken a position with the Northern Motors & Mfg. Co., 
Detroit, Mich. 

L. P. Prossen has resigned as mechanical superinten- 
dent of the Black & White Taxicab Co., New York City, 
and has been elected vice-president of the Nilson-Miller 
Co., Hoboken, N. J. He will have charge of the gear 
cutting, piston and piston ring departments. 

E. H. Ruck has resigned as chief engineer of the Cleve- 
land Tractor Co. to become chief engineer of the Auto- 
motive Corporation, Fort Wayne, Ind. 


Dempster M. Smith, who was formerly associated with 
Brock & Smith, patent experts, Washington, D. C., has 
opened an office in New York City as patent attorney and 
mechanical expert. 

Edson H. Smith, assistant naval inspector of ordnance 
at the plant of the American & British Mfg. Co., Bridge- 
port, Conn., has been promoted from ensign to lieutenant, 
junior grade, in the U. S. Naval Reserve Force. 

F. W. Sutton has been appointed chief engineer for 
the Charles E. Bedaux Co., industrial engineers, Cleve- 
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land, Ohio. He resigned as general superintendent of 
the Dayton Wright Airplane Co., Dayton, Ohio, to accept 
the new position in Cleveland, and prior to that was pro- 
duction manager of the Continental Motors Corporation. 


Sutherland G. Taylor, Jr., has been appointed export 
manager of the Holt Mfg. Co. He was recently dis- 
charged from the Army, where he served as assistant to 
the chief of the motor equipment section, procurement 
division, Ordnance Department, with rank of lieutenant. 
Mr. Taylor was president and New York manager 
of Cyrus Robinson & Co., engineers and exporters, New 
York City and London, for several years prior to joining 
the army. 

R. B. Templeman has severed his connection with the 
Motor Transport Corps and returned to the Jordan Motor 
Car Co., Cleveland, Ohio, where he was employed prior 
to entering the service of the Government. 

Fred I. Tone, formerly aeronautical mechanical engi- 
neer, research department, Bureau of Aircraft Produc- 
tion, stationed at Dayton, Ohio, has accepted a position 
with the U. S. Ball Bearing Mfg. Co. Chicago, Il. 

P. G. Van de Velde, who has been associated with the 
French High Commission in New York City, has re- 
turned to France. 

Henry A. Wagner, formerly special representative of 
the White Co., Cleveland, Ohio, has been appointed chief 
engineer and production manager of the Famous Trucks, 
Inc., Saint Joseph, Mich. 

John M. Walter has resigned as mechanical draftsman 
with the Bureau of Ordnance, Navy Department, Wash- 
ington, D. C., and is now at his home in Cincinnati, Ohio. 

Henry E. Weber has resigned as tool design checker 
with the Nordyke & Marmon Co., Indianapolis, Ind., to 
accept a position as layout man on engines and bodies 
with the National Motor Car & Vehicle Corporation of 
that city. 

S. T. Webster, who formerly practiced electrical and 
mechanical engineering in St. Louis, Mo., has associated 
himself with C. H. Wolfe, to form the W. & W. Engineer- 
ing Co., Detroit, Mich. 


Erwin A. Weiss, who has been an automobile engineer 
in the engineering bureau, motor section, Ordnance De- 
partment, has been discharged from the Army and has 
accepted the position of automotive engineer with the 
Service Motor Truck Co., Wabash, Ind. 

Herbert J. Woodall has been discharged from the Navi 
and has become a member of the M. & W. Tire Co., De- 
troit, Mich. 

J. G. Zimmerman has been appointed engineer in 
charge of the ignition development work of the Jefferson 
Electric Mfg. Co., Chicago, Ill. He was formerly asso- 
ciated with the technical publicity department of the 
Splitdorf Electrical Co., Newark, N. J. 
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ROLLA C. CARPENTER, who was probably best known as 
professor emeritus of experimental engineering in Cornell Uni- 
versity, died Jan. 19 at his home, Ithaca, N. Y. He was 
born near Orion, Mich., June 26, 1852, and was graduated 
from the Michigan Agricultural College in 1873. In 1875 
he received the degree of civil engineer from the University 
of Michigan, and was then engaged as instructor in the 
Michigan Agricultural College. At this time he did grad- 
uate work and received the degree of Master of Science in 
1876. He was elected professor of mathematics and civil 
engineering at the Michigan Agricultural College in 1878 
and remained there twelve years. For part of this period he 
spent his vacation, which came in the winter months, study- 
ing at other institutions, including the Massachusetts Insti- 
tute of Technology and Cornell University, where he re- 
ceived the degree of Master of Mechanical Engineering in 











ROLLA C 


CARVENTER 


1888. His connection with the Lansing Iron & Engine Co., 
Lansing, Mich., as consulting engineer ass'sted him in the 
preparation of his thesis for this degree. In 1890 he was 
elected associate professor of engineering at Cornell Uni- 
versity and the laboratory work was organized as a separate 
department under his direction. Five years later he was 
elected professor of experimental engineering, occupying the 
chair until 1917 when he was made professor emeritus. 


Professor Carpenter engaged in a diversified field of in- 
vestigation and research, the work covering problems relat- 
ing to powerplants, gas engines, cement and coke manufac- 
ture, railway management, heating and ventilating, etc. He 
was one of the leading patent experts in the country and 
was employed by many of the leading law firms in various 
parts of the United States. He acted as engineer for the 
City of New York on high-pressure pumping engines and the 
lighting and heating of municipal buildings from 1913 to 

- a 
1916, and designed the high-pressure fire protection system 
installed at Baltimore. A number of pieces of laboratory 
apparatus, such as the Carpenter coal calorimeter, which 
was the standard for many years to test the heating value 
of coal, the throttling and separating steam calorimeters 
now extensively used, a friction testing machine and an 
inertia governor for the steam engine, are some of his in- 
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ventions. He was honored by appointment to various posi- 
tions of distinction, including that of judge of machinery 
and transportation at the Chicago Exposition in 1893, the 
Buffalo Exposition in 1901 and the Jamestown Exposition 
in 1907. In 1915 he was a member of a commission ap- 
pointed by the Academy of Science at the request of the 
President of the United States to investigate the slides at 
the Panama Canal and to make such recommendations as 
in the judgment of the commission would improve the condi- 
tions and lessen the possibility of slides in the future. 

All of the leading engineering societies of America had the 
name of R. C. Carpenter on their membership rolls. He was 
elected a Member of the Society in 1908 and served as vice- 
president from 1910 to 1912. -He was vice-president of the 
American Society of Mechanical Engineers from 1908 to 1911 
and served on various committees, the most important one 
probably being the Boiler Code Committee. Professor Car- 
penter was a charter member of the American Society of 
Heating and Ventilating Engineers and was elected presi- 
dent in 1898. In his term of office he did much to increase 

prestige of that organization as a national technical 
society. 

He was also a member of the American Society of Civil 
[ngineers, the American Institute of Mining Engineers and 
the American Society of Refrigerating Engineers. A number 
of works on engineering and the gas engine are from his pen. 
The best one of these is his book entitled “Heating and Ven- 
tilating Buildings,’ which was published in 1895 and has 
been revised six times, much original material from the 
author’s own experience being incorporated. 

HOWARD E. OBERLY died of pneumonia Nov. 1, 1918, aged 
31 years. He was born at Milwaukee, Wis., Sept. 30, 1887, 
and after spending one year at the University of Wisconsin 
entered the employ of the Chicago, Milwaukee & St. Paul 
Railroad in 1904. He remained in the Milwaukee shops of 
the railroad in the pattern department, foundry and drawing 
office for five years and left to become a traveling sales rep- 
resentative for the Oster Mfg. Co., Cleveland, Ohio. In 1911 
he entered the employ of Joseph T. Ryerson & Son. Chicago, 
Ill. His duties there consisted of developing patents and 
representing the firm among automobile and gas engine man- 
ufacturers. In 1914 he was appointed superintendent of the 
bearings department, a position which he held at the time 
of his death. Mr. Oberly was elected to Associate Member 
grade in the Society in 1914. 

CapT. HARRY COLBURN TURNER died of jaundice in the 
hospital in Abbeville, France, on Dec. 6. He was born in 
1873 in Maine. In 1897 he took his degree as A.B. in chem- 
istry at the Leland Stanford Jr. University. He engaged at 
once with the Val Verde Mining & Milling Co., Randsburg, 
Cal., and went into mechanical and reconstruction engineer- 
ing. Here and with the St. Elmo Mining & Water Co. of 
the same town his work was technical in character. In 1899 
he founded the Turner Oil Co., Los Angeles, Cal., becoming 
vice-president and field manager. Here he installed air lift 
water-pumping machinery and compiled much needed data on 
its efficiency. During this time he also acted as superin- 
tendent of drilling and machinery installation at Whitten 
and Fillmore, Cal. From 1903 to 1906 he was president and 
general manager of the California Concrete Building Block 
Co., Los Angeles, Cal. 

His work in the automobile field began with the founding 
of the Southern California Automobile Club, in 1900. He 
was a charter member and treasurer of this organization 
and owned and drove the first automobile making the trip 
from Los Angeles to San Francisco. His interest once 
aroused, he began work on problems which are still of prime 
interest in the industry, lubricating oils, shock absorbers 
and springs, patenting his creative work in the latter in 


1915. Capt. Turner was elected a Member of the Society in 
1915. 
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The applications for membership received between 
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nent information with regard to those listed which 
the Council should have for consideration prior to 
their election. It is requested that such communica 
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ACKERLIND, D. M., chief draftsman, tractor department, Velie 
Motors Corporation, Moline, Ill 
ACKERMAN, ALBERT H., member of firm, Carlson & Ackerman, 


Washington. 
ANDREWS, EpwarpD F., president, 
wood, Ill 
ANNIS, Emmett F., mechanical engineer, Inspection Division, Mo- 
tor and Carriage Section, Ordnance Department, Detroit, Mich 
ARMITAGE, JOSEPH B., mechanical engineer, 
Aluminum Castings Co., Cleveland, Ohio. 
Ayers, J. G., Jr., chief metallurgist, Hyatt Roller Bearing Division, 
General Motors Corporation, Newark, N. J 
BALDWIN, Curtis C., Baldwin 
Mich. 
BANE, CoL. THURMAN H., Air Service, McCook Field, Dayton, Ohio 
BELL, W. A., sales manager, C. M. Hall Lamp Co., Kenosha, Wis. 
BLANKMAN, LYNN V., assistant quality manager, Wright-Martin 
Aircraft Corporation, New Brunswick, N. J 
BuRROWS, CHARLES W., consulting engineer, Grasmere, Borough of 
Richmond, New York City. 
CAMPBELL, ROBERT H., inspector, 
bile Co., Bridgeport, Conn. 
CarEY, P. H., 
troit, Mich. 
CASHION, A. T., head of shipping and production 
Aircraft Corporation, Elizabeth, N. J. 
CETRULE, JOHN, tool and gage inspector and instructor in technical 
mathematics, Wright-Martin Aircraft Corporation, Long Island 
City, N. Y. 

CuurcH, Capt. E. SouTHwortH, Vehicle Division, 
partment, Munitions Building, Washington. 
CLERKE, JOHN W., 

New York City. 
CLEVELAND, W. B., 
Department, 


Universal Engineering Co., May- 


research laboratories, 


general manager, Mfg. Co., Sparta 


Motor Transport Corps, Locomo 


commercial engineer, Sprague Electric Works, De 


work, Standard 


Ordnance De- 


advisory engineer, R. L. Smith Shipping Co., 
superintendent aeronautical supplies, Aviation 
Imperial Munition Board, Toronto, Canada. 
CoLe, Cyrus L., sales engineer and manager, Wisconsin Motor Mfg 
Co., Milwaukee, Wis. 
CONNELL, W. J., president, W. J. 
CroucH, GEORGE F., 
New York City. 
Davis, CHARLES H., assistant to 
Ring Co., Chicago, Ill. 
DeCHARD, ALBERT W., draftsman, Wright-Martin Aircraft 
tion, New Brunswick, N. 
EIDMAN, ENSIGN FRANK 
North Bergen, N. J. 
Fox, JoHN C., tool designer, Standard 
beth, N. J. 
FRANCIS, Pau Hart, material testing engineer and 
Springfield Aircraft Corporation, Springfield, Mass. 
GEBHARDT, ENSIGN CHARLES I., main garage, U. S. 
Station, Great Lakes, Ill. 


Connell Co., Boston, Mass. 


technical editor, Motor Boat Publishing Co., 


general manager, Double Seal 
Corpora- 
L., engineer officer, U. S. Naval Aviation, 
Aircraft Corporation, Eliza- 
inspector, 


Naval Training 


GEYER, Harvey D., superintendent, plant No. 3, Dayton Wright 
Airplane Co., Dayton, Ohio. 
GorTrTrscHALK, LiguT. Prosper L., Motor Division, Quartermaster 


Corps, inspector in charge at Sterling Motor Truck Co., Mil- 
waukee, Wis. 
GRIMMELSMAN, F. F., general manager, Perfection Spring Plant, 


Standard Parts Co., Cleveland, Ohio. 

HARKLEsSS, M. J., engineer, railroad department, Buda Co., 
Til. 

JAMIESON, JOHN STEWART, outside production, 
Corporation, Elizabeth, N. J. 

JENSEN, GEORGE C., designing, Boericke & Runyon Co., 
City. 

JuDSON, DwiGuHuT R., 
Conn. 

KELLER, GROVER E., tool designer, Holt Mfg. Co., Stockton, Cal. 

KEPPERLEY, JAMES E., vice-president and general manager, Curtiss 
Aeroplane & Motor Corporation, Buffalo, N. Y 


Harvey, 
Standard Aircraft 
New York 
department Talcott Co. 


manager, . Hartford, 
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KERN, Davin R., instrument inspector, 
tion, Buffalo, N. Y. 


KNOWLES, EDWIN B., general sales manager, Thermoid Rubber Co.. 
Trenton, N. J. 

KRAUSS, JOHN S., treasurer, L 
Pa. 

IXUBLIN, GEORGE H., engineer, Moon Motor Car Co., St. 

I.ACK, FRED. S., secretary, 
Mfg. Co., Paducah, Ky. 

I.ANG, CURRIER, assistant general manager, Detroit Gear & Machine 
Co., Detroit, Mich. 

LANG, MARTIN H., owner and manager, 
Model Works, Minneapolis, Minn. 
ILLEUTWILER, O. A., professor of machine design, 

nois, Urbana, Ill. 
LIGGETT, JOHN THOMAS, assistant engineer, Iowa Cord Tire Co., es 
Moines, Iowa. 


Bureau of Aircraft Produc- 


H. Gilmer Co., Tacony, Philadelphia, 


Louis, Mo. 


treasurer and general manager, Lack 


Progressive Machine & 


University of Illi- 


LITTLE, THOMAS J., JR., engineer, Lincoln Motor Co., Detroit, Mich. 
ates gaia J. B., engineer, National Metal Molding Co., Pittsburgh, 
=a. 
McCarTHY, MAURICE F., superintendent of engine inspection, Curtiss 
Aeroplane & Motor Corporation, Hammondsport, N. Y. 
MACDONALD, H. P., vice-president, Snead & Co 
City, N. J. 
MACEWAN, THoMaAs S., 
Bristol, Conn. 
MACGREGOR, JAMEs S., material engineer, United Aircraft Engineering 
Corporation, New York City. 
MANNING, J. R., secretary and sales 
Corporation, Kansas City, Mo. 
MATTHEWS, JOSEPH L., 
Plainfield, N. J. 


NELLIS, CARL P., superintendent, Dayton Wright Airplane Co., Day- 
ton, Ohio. 


NISHIOKA, TOSHIO, resident engineer, Shibaura Engineering ‘Works, 
c/o General Electric Co., Schenectady, N. Y. 

NORTON, ENSIGN JOSEPH M., U. S. Navy Yard, Brooklyn, N. ¥. 

NutTT, HAROLD, assistant chief engineer, gas engine department, B. F. 
Sturtevant Co., Hyde Park, Boston, Mass. 

l’ADGETT, JOSEPH EDWARD, assistant to research and experimental 
engineer, Nordyke & Marmon Co., Indianepolis, Ind. 


PARADISE, L. A., assistant superintendent, Waterloo Gasoline Engine 
Co., Waterloo, Iowa. 


PETER, R. J., chief chemist, Warner Gear Co, Muncie, Ind. 


Iron Works, Jersey 


sales engineer, New Departure 


Mfg. Co., 


manager, Coleman Tractor 


superintendent, International Motor Co., 


PURCHASE, First-LiguT. EpwiN K., Truck Section, Motors Division, 
Washington. 


RENOLD, CHARLES G., managing director, Hans Renold, 
nage Works, Heaton Mersy, Manchester, England. 
Roserts, H. E., draftsman, Studebaker Corporation, Detroit, Mich. 


Root, H. M., treasurer, Curtiss 
Buffalo, N. Y. 


towk, Jos S., draftsman, Holt Mfg. Co., 


Ltd., Bur- 


Aeroplane & Motor Corporation, 


Stockton, Cal. 


SHBLDRICK, First-Ligeut. L. SpeENceE, Tank, Tractor and Trailer 
Division, Engineering Section, Ordnance Depariment, Detroit, 
Mich. 

SHILLING, First-LiEuT. DAvip, 104th Ammunition Train. A. E. F., 
France. 


SUNCLAIR, JAMES GLEN, chief engineer, Illinois Tractor Co., Bloom- 
ington, Ill. 


SMITH, SERGEANT CHARLES FREDERICK, inspector, Motor Transport 
Corps, Camp Holabird, Baltimore, Md. 


SMITH, GEORGE M., treasurer, Hill-Smith Meta! Goods Co., Boston, 
Mass. 


STEINMAN, D. B., professor in charge of civil and mechanical en- 
gineering, College of the City of New York, New York City. 
STERN, ALLAN G., assistant physicist, Bureau of Standards, Wash- 

ington. 


STRYKER, CARLETON E., U. 
Camp, Pelham, N. Y. 


TANN, WALTER L., truck layout 
tota, N. Y. 
TITCHENER, F. L., 

Cortland, N. Y. 
TORNEY, HENRY W., vice-president, Thomson-Torney 
Corporation, 51 East Forty-second Street, New 


TRUMBAUER, L. S., assistant chief Vim 
Co., Philadelphia, Pa. 


VacHoNn, L. W., drawing checker, Holt Mfg. Co., Stockton, Cal. 


VAN Scoyoc, A. J., factory manager, Kokomo Rubber Co., Kokomo, 
Ind. 


VER PLANCK, W. 


S. N. R. F., Pelham Bay Park Training 


man, Watson 


Wagon Co., Canas- 


vice-president, Brewer Titchener Corporation, 


Engineering 
York City. 


draftsman, Motor Truck 


\ EVERETT, turbine engineer:ng department, Gen- 
eral Electric Co., Schenectady, N. Y. 
WATANABE, SABRO, managing director, Japan Special Steel Co., 


Tokyo, Japan. 


been = EpeGar F., mechanical draftsman, Holt Mfg. Co., Stockton 
Cal. = 


WELLES, HALsEY V., sales engineer, Detroit Gear & Machine Co., 
Detroit, Mich. 


WHITTINGTON, FREDERICK G., 


¢ chief engineer, 
Speedometer Corporation, 


Chicago, Ill. 


Yocom, ARTHUR | & designing, supervising and efficiency engineer- 
ing, Wright-Martin Aircraft Corporation, Long Island City, N. Y. 


YOSHIMI, SEIICHI, chief engineer, Nakamura & Co., Tokyo, Japan. 


Stewart - Warner 
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Society between 
grades of 
Associate 


Affiliate 


applicants 
Jan. 16 
membership are 
Member (J) 


tepresentative ; 


qualified 
and Feb. 15, 
indicated by (M) Member; 
(Aff.) Affiliate (Aff 
Student Enrollment. 


the 
ous 
(A) 
Rep. ) 


Junior ; 
(S. E.) 


BARTON, Motor 


ce, 


FRED C. (M.) 
Hoboken, N. J 


ALBERT H. (M.) chief 
Univyersity Avenue, 


A) 


application engineer, Bijur Appliance 


BATES, . 
e490 


eieo 


engineer, Emerson-Brantingham ¢ 
E., Minneapolis, Minn 


president, Saginaw Sheet Metal 


Ss 


BEESE, ARTHUR J. ( Works 


inaw, Mich 


BoEHME, PAUL L. 
Mfg. Co., Peoria, 


R 
v. 


Sag- 


(A) production clerk, Ordnance Department, Holt 
Ill. (mail) 211 New York Avenue 


BonpD, CLARENCE sistant Arvac Mfg. Co., Ander- 


son, Ind. 


BouLcotTT, WILLIAM 
ing Laboratories 


JOSEPH L. (M) 
tockwell Corporation, 


CAWTHRA, ERNEST H. (M) production 
& Motor Corporation, 2000 
(mail) 86 Bedford Avenue. 


engineer, 


sales Dayton Engineer 


Ohio 


CHARLES (A) 
Co., Dayton 


engineer, 


experimental Marlin- 


Field, New 


aeronautical 
Liberty 


CaTOo, engineer, 


Haven, Conn 


Aeroplane 
x: 


Curtiss 
Buffalo, N. 


engineer, 
Elmwood Avenue. 


(M) president, treasurer, general mar and 
Works, Inc., 31 Ames Street, Cambridge 


CrorootT, CHARLES E 
engineer, Crofoot Gear 
A, Boston, Mass 


Davison, G. C. (M) vice-president, New London Ship & FE 
director, National Tractor Co., Groton, Conn 


W. E., Jr. (A) erecting superintendent, 
Plainfield, N. J. (mail) 5 Rockview 


DURKEE, CHARLES D. (A) 
2 and 3 South Street, 


iger 


ngine Co 


International Motor 


Avenue 


Day, 
Co., 


president, Charles D. Durkee & C Ine 


NVew York City 


H 
12 


Oo 


ENGEL, First-LIEUT. PAUL 
Washington, (mail) 


Everson, J. A. (A) 
Co. of America, 


ROBERT G. (A) 
Fostoria, Ohio, 


(A) engineer, Ordnance Department, 
Landscape Avenue, Yonkers, N. Y 


International Harve 
Street 


sales 


tractor 
Chicago, Til 


manager, 
(mail) 4639 


3eacon 


sales and advertising Allen Motor 


(mail) 693 Columbus 


FALES, DEAN ABNER (M) 
Technology, Cambridge, 
West Newton, Mass 


manager, 
Avenue 


IEWwELL, 

Co., 
Massachusetts Institute of 
145 Highland Street 


instructor, 
Mass., (mail) 


A) mechanical engineer 
Reconstruction in the 
Avenue, Hartford, Conn 


FARNSWORTH, THOMAS WEBSTER ( 
Committee for Relief and 
Turkey, (mail) 346 Fairfield 


FRANK, Epwarp D. (M) 
Co., Richmond, Ind., 

FusJIWARE, TosHio (A) managing 
Ltd. (International Industrial ¢ 
Kojimachi-Ku, Tokyo, Japan 


(M) 


American 
ar East, 


ne 


ager, National Automatic Tool 


Main Street 


sales 


(mail) 


mat 
1120 


Kaisha, 
‘ homel, 


Kogvo 
rakucho, | 


director, 
Ltd.),5 Y 


Naigai 
a 


JOSEPH K 230 East North Street, Indianapolis, Ind 


Fellows G 


\ve 


(A) advertising man: 


HAMILTON, DovuGLas T. i 
Vt., (mail) 45 Wool 


Shaper Co., Springfield, 


eer, 


son 


Storage 


HOLLAND, WALTER E. (M) 


3attery Co., Ontario and C 


Horn, Haroup J 
A. Roebling’s 
(mail) 318 ¢ 


Hustep, Donato ® 
Corporation, Ga 


researcn 
streets, 


engineer, Philadelphia 


Philadelphia, Pa 
(M) 


Sons 


superintendent, John 
Trenton, N. J., 


engineer and 
South Broad 
Avenue 


electrical 
Co., 318 


*hestnut 


Street 


aeronautical urtiss Eng 


City, NN. ¥ 


(J) 
de n 


enginee!l ( 


RICHARD MICHAEL ( ift 


Ignition Co., 


KING, FRANK (M) 
poration, New 
nue, Highland 


(M) aeronautical 
Madison Avenue, 


(A) ignition 
Dayton, Ohio 


A) superintendent, aire 
Flint, Mich. 


Wright 
(mail) 31 


JORDAN, production 


Champion 


Martin A 


Fourth 


reraft Cor 
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